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In many instances the author’s words have been quoted 
verbatim : in others the substance has been taken and para- 
phrased to smt the requirements of^this book. In no instances 
has it been possible, owing to the exigencies of the present 
situation, to obtain the consent of authors to make excerpts 
from their articles and it is trusted that this general acknow- 
ledgment will be accepted. 

In Appendix II, Plates 1. 4 (i), 6 (2), 7, 12-14, 21 (2), 
22 (1), 23 (2), 28 (1), 30, and 33-35 have been taken from 
Lelean’s Sanitation in War. 

Small numerals inserted in the text indicate references 
'Avhich will be found grouped at the end of each chapter. 

Any errors detected in this book should bo brought to 
the notice oi the Director, Medical Seivices in India, and 
suggestions for inclusion in future editions are mvited. Com- 
munications may b^e addressed direct 

Medieal Bniiich, 

Army Headfjimriei's, India. C 
J tene, 1919. J 
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minutes and hours and not 
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Field Service Sanitary Notes, 
India. 


CHAPTER I. 

SANITARY ORGANIZATION. 

1. Staff appointments, etc. — In India, for operations on a large 
scale, the organization of Staff appointments will generally 
differ from that laid down m Regulations and handbooks. The 
difference lies m the greater proportion of speciahst sanitary 
appointments rendered necessary by the size ot the country and 
the magnitude of the sanitary problems that have to be con- 
tended with. 

The Staff, etc., will normally consist of ; — 

Army Eeadquarters, 

D. M. S. 

A. D. M. S. (Samtary). 

D. A. D. M. S. (Sanitary). 

Attached are ; — 

Sanitary Inspection Committee. 

Certain Consultant Speciahsts (Chemist, Pathologist, 
Malariologist, Entomologist, etc.). 

Army Corps, 

D. A. D. M. S. (Sanitary). 

Forces. 

D. A. D. M. S. (Sanitary). 

Divisions. 

I), A, D. M. S. (Samtary) 



SANITAEY ESTABLISHMENTS ; DHTIBS, ETC. 


Brigades, 

S. M. 0. 

BegimehiU or Units, 

M. 0. 

Lines of Communication,^ 

A, D. M. S. (Sanitary). (Usually located at the base, and 
if at a large seaport, he may be ai^ed by one or more 
Deputy Assistant Directors, Medical Service (Sanitary), 

Lmsional Areas, 

D. A. D. M. S. (Sanitary). 

SANITARY ESTABLISHMENTS ; DUTIES, ETC. 

2. Sanitary Inspection Committee.^ — Composed normally of a senior 
combatant officer as president with two or three specially 
selected medical experts, military or civihan, as members. 

In practice, the senior combatant officer® should belong to 
the Royal Engineers, as many of the problems put before this 
Committee will be concerned with sanitary engineermg. 

Of their duties^ the principal are 

(i) To initiate important schemes of general sanitation and 
to serve as a board of reference for the solution of sanitary 
problems. 

(ii) To ascertain what sanitary appliances and materials of 
all kmds are required for the army, and that an adequate 
reserve is maintamed 

At Ports of Embarkation another special Committee® assembles 
consisimg of an officer of the brigade staff, a medical officer and 
a veterinary officer. Their duties are to survey the arrangements 
on ships, including the sanitary arrangements. 

Consuliant Speclalisfs. — To co-ordinate (if a chemist) methods 
of purification of water and deal with chemical problems in con- 
nexion with water supphes, gas warfare, rations, etc. To investi- 
gate (if a pathologist) epidemic or new disease and advise as 
regards its control. To study local malarial conditions and advise 
as to the onti-malarial measures that should be enforced, 

2 



SANITARY STAFF OFFICER, 


4. Sanitary Staff Officer. — Subject to such other instructions as 
they may receive, sanitary officers will ®: — 

(a) Exercise general supervision over the sanitary condition of 
all places occupied by the troops of the command to which 
they are attached. 

46) Watch the health conditions of billets, camps, bivouacs 
and posts, and at once investigate the cause of any unusual 
prevaleitco of disease among the troops or the inhabitants, 

(c) Advise on the measures which should, in their opinion, be 
taken to protect the health of the troops, and report on 
the adequacy of the arrangements already made for that 
purpose. 

(d) Advise on the selection, from a sanitary point of view, of 
sites for camps and bivouacs, and on questions relating to 
the sanitary condition of towns, villages or buildmgs about 
to be occupied. To this end they should accompany the 
staft officers charged mth the selection of camps, billets or 
bivouacs. 

(c) Advise regardmg the purification and distribution of 
water for drmkijiig purposes ; also in respect of latrines and 
urinals, burial of the dead, and disposal of refuse and 
carcases of animals, etc. 

(/) Impress on commanders of units and on medical officers 
in charge of troops the imperative necessity of attaining 
the highest possible sanitary standard, both in camp and 
on the line of march, and bring to the no bice of superior 
authority any neglect of sanitary measures possible under 
existmg circumstances. 

At the base,’ if a seaport, the sanitary officer is usually 
entrusted with the duties of port sanitary officer, with a view 
to preventing the introduction of infectious disease from trans- 
ports ; and wiU arrange for the segregation of cases of mfectious 
disease and of contacts when considered necessary. 

It IS the duty of any staff officer® to give to the troops every 
assistance in his power m carrying out the instructions issued to 
them. 

5. Sanitary Section. — The allotment in the British Army is one 
per Division.® In ' India, sanitary sections will be allotted 
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definite areas in which, to operate, and will therefore be indireotlj^ 
under the orders of the G, 0. C. of the area. A sanitary section 
3s essentially an area unit and is not mtended to relievo any 
unit in that area of its own sanitary obhgations, except m so 
far as it arranges for collective disinfection, water purifica- 
tion, etc. 

It is divisible into sanitary squads^® as required. It is 
usual, on the Lines of Communication, to provide a sanitary 
squad for each road or railway post, and two for ea'ch advance 
depot. 

PersonneU^ 


Medical Officer or junior combatant officer . 

. 1 

British N. C. Os. 

, 

, 

, 

. 2 

British men 




. 8 

Indian N. C. Os. 




. 2 

Indian men 




. 12 

Sweepers 




. 00 (a) 

Bildars . 




. 10 

Bhu^tis 




. 5 

Private followers 

. 

. 

. 

. 3 {!>) 


(a) For work at a base as many more sweepers will be 
added as may be found necessary. 

(b) 2 for 0 C. Unit and 1 for British N. C. Os. and men. 

eertam number of sweepers can well bo replaced by 
followers of Labour Corps. 

Equipment 

The revised equipment is given m full as Appendix I. 

Tmm'pmi, 

The total weight for which railway transport is required is 
as:-— " ^ ' 

Tentage . . , ^ . *241 maunds. 

Baggage 22^ „ 
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but note that as the equipment has recently been increased, 
the regulation weight for tiansport purposes is now 04 maunds 
8 A. T. carts and 16 mules are authorised as a means ot transport 
m the divisional _area 

6. Duties. — Sanitary Soctions^^ are medical units whose duty is 
to safeguard the sanitary control of the various posts on the 
L of C. These units should be the first medical units to be 
ifiobilizcd, and they should be jiushed rapidly forward with the 
first troops advancing, and be distributed at the base and at 
various posts as circumstances mdicate. 

On Ls. of CA® the general conservancy and sanitary measures 
at individual posts will be carried out by the personnel ot the 
sanitary section allotted to that post, supplemented by such 
unit sanitary detachments or other fatigue men as may be 
required. The 0. 0. each post is responsible for the efficient 
conservancy and sanitation of his post on L. of 0. and, m con- 
junction with the senior medical officer m the post, should make 
the fullest use not only of the luiit conservancy or sanitary 
personnel picscnt, but also of men belongmg to the sanitary 
section allotted to the post. It will be sound pohey to combmo 
the wiiolo of this personnel under the orders and direction of 
the 8. M. 0. 

The duties of a Sanitaiy Section m 'vvai^® aio as follows ; — 

(«) Snpci vision of wator-supphes, mtluding their purifica- 
tion and distribution. [Appai’atus and chemicals re- 
quired for these jiurposes will bo m charge of each 
section ] 

{h) Supervision of food suppihcs, cookuig and slaughter 
pilaces, and disposal of their -waste water and refuse. 

(c) Dismfection. 

{cl) Supervision ot ablution pilaces and disposal of waste 
water. 

(e) Conservancy, refuse disposal and camp cleanhness, 
mcludmg that of animal lines. 

(/) Sanitation of camps of lined transport, camp bazars, 
raiiwuy stations, camps and sites for troops passmg 
through. 

(fir) Saiiilalion of routes between campjs or posts, and the 
dispjosal of carcases, etc. 

5 
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{h) Carrying out sanitary schemes which are beyond the 
power of regimental tanitary detachments. 

(?) Actmg as sanitary pohce. 

It IS of the utmost importance that •sanitary sections should 
have everything in readiness before mam bodies of troops, etc., 
arrive at the several camps. 

The duties of a sanitary squad are given m moPe detail 
in Field Service Regulations.^’ As they act as sanitary police, 
the N. C. Os. and men are invested witk the authority of 
mihtary pohce and wear a badge A sanitary squad has, of 
course, no duties which a sanitary section wiH not perform. 

The duties of sanitary sections or squads given in Regula- 
tions do not sufficiently indicate the fuller scope of the unit 
which modern warfare 4emands. It may be pointed out there- 
fore that : — 

(;) Where troops are encamped or stationed in collective 
units, experience has shown that water arrangements 
are best carried out by divisional or brigade cUithorities 
rather than by units. Normally this duty wiU be 
carried out by a sanitary section where one is allotted. 
Failing this, the division or brigade may constitute a 
special water unit by drawing on regimental water 
personnel : this should be placed under the supervision 
of one of the medical officers. 

Where a sanitary section or squad is employed, the 
personnel m the first instance may be supplemented by 
suctf hired civilian labour as can be procured.^® ; 

C^tain personnel should be wholly employed in 
making chlorine or bleaching powder solution, standard- 
izing, bottling and labelhng the same. The N. C. 0. 
of the section or squad should inspect all water * stations ’ 
in the area fortnightly or 'more often, checking the 
chlormation and sedimentation when these are in opera- 
tion, advising on local improvements and reporting 
upon the efficiency of the personnel to his 0. C* Simi- 
larly the 0. C. should inspect the water arrangements 
of each unit in his area as a routine; and spmally if 
water-bom^ disease is known to be prevalent or is 
anticipated as the result of movement of troops, etc. 

6 
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(Ic) TJie laying-out of disinfecting stations, laundry and 
bathing arrangements will normally be undertaken by 
sanitary Sections, with the co-operation of the Engmeer 
Field Park (see section 179). 

(1) The destruction of fly-breedmg areas and the adult 
fly is an important duty for which fly sprays and fly 
baits, poisons, etc., will be specially provided. 

(m) The 0. C. sanitary section reports defects not under 
his immediate control to the M. 0. of the unit concerned. 
It must be clearly understood that such reports should 
be verbal and tendered only m the spirit of co-operation. 
Should the sanitary defect contmue, it is the duty of 
the 0. C. section or squad to report the matter ofhcially 
to his immediate superior, S. M. 0., A. D. M. S. or 0. C 
post, as the case may be. The latter should represent 
the mattei immediately to the authority responsible 
for remedymg the defect. 

The area, for the sanitation of which the section is 
responsible, should be mapped out and the boundaries 
of sub-areas which are allotted to N. C. Os. should be 
clearly defined on the map. The position of samtary 
defects should be flagged until rem^ied. Special care 
should be taken to prevent any area that has been 
vacated bemg left m an unsanitary condition. 

(w) In open warfare, a mobile water section of the sanitary 
section (or Brigade sanitary water unit) should accom- 
pany the column and establish drinking water posts 
(small tanks, diggies) as near the advancing troops as 
practicable. These are kept filled from a water station 
established by the same water section during the, ad- 
vance. The water posts wfll be filled from palshals 
carried on pack mules, or A. T. carts fitted with portable 
tanks, or by other methods. 

The water section will either accompany the advanced 
guard or remain with the reserves until sent for as 
required by the Staff m co-operation with the sanitary 
officer. Troops passing these stations and posts will 
refill their water bottles and regimental pakhals. 

This operation is of course simplified when trench or 
stationary fightmg occurs. 

7 
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(o) A War Diary will be maintained by the 0. C sanitary 
section on Army Form C-211S for submission monthly to 
the D. M. S. at General Headquarters through the usual 
channels. The latter will then^transmit it to the officer 
m charge, A. G.’s office at the base. The diary will 
always be carefully safeguarded.^® 

7. Field Laboratories. — ^Laboratories will be formed at tho base 
and advanced base. 2® No special estabhsliment is provided for 
these in W. E. India, but laboratories wiU^be allocated by the 
D. M. S. on mobilization where and wdien requned. 

8. Divisional and Brigade Provost Establishment--- 

Divisional Provost. 

British, 2 N. C. Os. and 10 men. 

Indian, 2 N. C. Os. and 10 men. 

Brigade Provost.®® 

British, 1 N. C. 0. and 6 men. 

Indian, 1 N. C. 0. and 5 men. 

The above units are composed of men withdrawn from units in 
the Division or Brigade. These men are under the command 
of the respective Provost-Marshal. Whilst the Provost-Marshal 
is not concerned with sanitation, his co-opcration should be 
sought in a system whereby the pohee report locally to the S. M. 0. 
sanitary^defects and breaches of samtary regulations. 

9. Regimental Sanitary Estabiisfiment.— (i) Regimental Sanitarv 
Detomen^^?.28-~0ne N. C. 0., and 8 men provided by the 
bat^hon, are employed under the orders of the regimental 
M. 0,, or subordinate in units where a medical officer is not 
provided. 

Duties, 

I. A. 0. No. 708 of 1910 gives the duties of the detachment 


(a) Supervision of water-supphes mcluding their protection, 
purification and distribution. [Apparatus and chemicals 
^quired for these purposes wiU be m charge of each detach- 
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(h) Stix>6rvision of food supplies, cooking and slaughter places 
of their units and disposal of waste water and refuse. 

(c) Disinfection. 

{d) Supervision of the ablution places of their units and dis- 
posal of this waste water. 

(%) Conservancy, refuse disposal and cleanliness of their camps 
including that of the animal Imes. 

(/) Acting a’?; sanitary police. 

During an action the regimental sanitary detachment will 
assist the stretcher bearers of the unit m the removal of 
the wounded and dead. 

The M. 0. of the unit will allocate the various duties amongst 
the men composmg the sanitary detachment, remembermg that 
on water duties should on no account do duty in 
(!•> '‘f-M I’l \ li latrines, handle inf cc Led clothing, or bo brought 
in contact with the sick 

(u) Water Supply Personnel ^^ — 1 N. C. 0. and 4 men per 
Ijattalion, 1 N. C. 0 and 3 men per cavalry regiment (N. C. 0. ==: 
corporal or naik) and 2 men per Field Company, Divisional 
Signalling Company, etc , provided by the unit, arc specially 
employed on water duties. 


Duties. 

The duties of the water supply personnel are : — 

(a) The daily supervision of water supply, and its purifica- 
tion for drinking purposes by bodmg, filtration or the 
addition of chemicals, as may be directed. 

{&) To take charge of all apparatus and stores connected 
with the water supply of the unit. 

Those duties appear to overlap those given above for the Regi- 
mental sanitary detachment. In reahty they are connected 
with the more specialized work of water purification, and in 
forces under War Office regulations are performed by attached 
R. A. M. C men.®® 

(lii) Additional Wafer Supply Personnel ^^ — 8 men per battalion 
(2 men per company or corresponding umt) may be provided, 
9 
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on requisition by the M. O., for the purposes of special work 
connected with water supplies. 

N.B , — ^These men should be returned to the ranks when their 
special duties have been carried out. 

(iv) Sweeper Estdbhshment ^^ — 8 sweepers per Britislj, or 
Indian cav^y regiment and infantry battalion and 5 jj^r J?ield 
Company are allotted. 

Officer in IViedical Charge of a unit. 

10. Books. — The following books are m the possession of M. Os. in 
peace® ^ : — 



R. A. M. C. 

I. M. S. 

A. R. I. Vol. 2 . 

• 1(0) 

1(a) 

A. R. I. VoL 6 

. . . 

1(a) 

F. S. R. Part 2 

. 1(5) 

1(5) 

F. S. R. Part 2, Ind. Sup, 

. 1(5) 

1 (6) 

War Establishments, India 

• 1(5) 

1(5) 

Kob. and Cone. Regs., India 

• 1(5) 

1(5) 

F. S. Man. Med. Services 

• 1(5) 

1(5) 

Medical Manual War, India 

. 1(6) 

1(5) 


(а) by purchase. 

(б) provided by the State. 

In war, all * service ’ books will be taken.®® 

In addition to the above it is desirable to possess the 
following ; — 

Field Service Sanitary Notes, India. 

Field Service Pocket Book. 

A list of books, forms and stationery which should be in the 
possessira of each medical unit is furnished in “ Tables of 
Books. I^orms and Stationery taken into the field by the Army 
in India,” page 74 et seq. 

It may be noted that a small hbrary of medical and surgical 
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11, Sanitary Duties. — The sanitary duties of an officer in medical 
charge of a unit are those concerned with : — 

Rations and Stores, — Their quahty, state of preservation » 
variety and cleanliness. Storage in fly-proof receptacles. 

Cooking, — Distribution and method of cookmg, etc. 

Cooks, — Health, cleanliness, clothing, infectivity. 

Cooldng Utensils, — ^Method of cleansing ; state of tinning ; 
disinfection and cleansing of tables, chopping blocks, grease 
traps, etc. ; provision of clean jharons, etc., where possible. 

Water, — Source, sufficiency of supply, purification (chlorina- 
tion, etc.), storage, distribution. Periodical eleansmg of tanks, 
carts, pakhals, chatties ahd water-bottles. 

Aerated Waters, — Sources of water, chlormation, cleanlmess 
of bottles, strainers, brushes, etc. 

Ice and Milk, — Supply, etc. 

Disinfectants, — ^Adequate supply of bleaching powder, potas- 
sium chlorate, potassium permanganate, alum, cresol, crude 
mineral oil and insecticides including Vermijelli, N. C. I. powder 
sodium arsenite and formalin. 

Conservancy, — Disposal of mght soil, urine, sullage water, 
rubbish, slaughter-house offal and organic refuse. Inspection 
of every latrine, incmerator, refuse pit, grease trap, soakage 
pit and urine pit periodically. Anti-fly crusade ; use of poison 
traps, tanglefoot. Anti-mal^ial measures. 

Fitness of troops and followers, — Keep in touch with the indi- 
vidual generally and in particular with his piedical history. 
Constant supervision of diet with particular reference to beri-beri, 
and scurvy amongst Indians ; clothing ; provision of exercise 
and mental recreation during periods of rest and tedium ; ade- 
quate accommodation ; ventilation ; disinfection of tents and 
clothmg ; and care of personal hygiene — in particular of the 
teeth to combat pyorrhoea alveolaris ; of the body to prevent 
vermin infestation. Watch the ‘ nights in bed.’ 

Disease, — Study the previous history of the unit, its sick 
ratios, the state of prophylactic moculation against enterica, 
plague, cholera. Inoculate m the evening for preference and 
enter at once in Pay Books the date, vaccme and amount (see 
section 436). In infective diseases — prompt action m notiflcq 
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tion, isolation, and treatment of contacts and clothing. For 
general prophylaxis in an outbreak of Cholera, see under Cholera, 
sections 277-280. 

12, The line of march. — Time of mmcUng, — In hot weather start 
in the early mornmg so as to arrive not later than 9 a,m. 

Height marching , — ^Where possible, discourage this ' the 
soldier does not get his sleep. Tactical considerations may 
however outweigh both the above points. 

The average length of march per diem is usually 12-15 miles 
and IS carri^ out not faster than 3 miles per hour, excluding 
the half-way halt. 

Clothing, — Shirts and jackets open at front and helmet worn 
correctly and not back to front. An abdominal binder (puttee) 
when worn, should be used at night only. 

Water Supply, — ^During halts, from water carts or mule pakhals. 

Halts, — 5-10 minutes are allowed after the first half-hour’s 
marching to allow of re-adjustment of puttees and equipment, 
and after each hour’s marching thereafter, 15 mmutes should 
be allowed at the mid-way halt. Longer halts are undesirable 
for physiological reasons. 

Conservancy, — Durmg the halts this is of the utmost import- 
ance. Failing the preparation of trenches in advance by a 
samtary section or squad, the regimental sanitary detachment is 
responsible for the provision of proper trenches which must be 
filled in by the sweepers before departure, and marked for 
avoidance by following troops. 

Heatstroke, — ^Precautions must be taken in summer ; ample 
water supplied and, when possible, ice. See Heatstroke, sec- 
tion 320, 

Bxttions, — ^It is as well to remember that the non rations will 
never be touched unless no other rations of any kind are available, 
and then only by order of a commander.®^ 

13, Arrival in Camp, — Supervise the work of the samtary personnel 
whose duties in this connexion are as follows®^ : — 

The provision of — 

(i) A sufficiency of latrines for one day for (a) officers, 
(6) non-commissioned officers, and (c) men, 
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(ii) A urinal for (a) officers, (6) noS.-oommissioned officers 
and (c) men. 

(iii) A series of urine pits at the end of the lines for night 
purposes of a urine pit to receive the contents of the 
night urine tubs if they are used. 

(iv) The necessary drains and pits for the disposal of waste 
water. 

(v) Straining-pits or traps for greasy water, namely, one for 
each dbokmg place, one for the Serjeant’s mess (when 
established) and one for the officer’s mess. 

(vi) Such refuse pits or incinerators as may be needed. 

(vii) Drains for carrying off excess water from stand-pipes 
(if these are provided), and around ablution or washmg 
places. 

In addition examine the slaughter places, arrange for the disposal 
of htter from mule and horse lines and their drmking water 
supply. Demarcate bathmg establishments for men and animals. 
Whenever practicable latrmes should be ready for immediate use 
on the arrival of troops. 

14. Care of the feet. — ^The commonest defects m boots causmg 
sore feet are msufficient vertical space for the toes, and lack of 
sufficient curve at the back of the heel to prevent vertical friction 
between the heel and the boot. The boot should be fitted over 
two pairs of socks to allow for swelling of the feet when marching^ 

Water-proofing and phability should be secured by filling 
boots with oil (castor oh or cod-hver oil) for' 24 hours. Excess, 
of oil can be removed, after thoroughly draining, by fillin g the 
boots with dry bran.®® 

Daily washing of the feet, application of alum, spirit, dustmg 
powders contaming salicylic acid', are good preventive measures 
for blistering. Socks taken ofi should be dried, stretched and 
worn on the opposite feet next time. Badly darned socks should 
not be worn. The wearing of two pairs of socks on the march 
or the soaping of the inside of a single pair has often been recom- 
mended. The former is uncomfortable and necessitates socks of 
two different sizes bemg provided. 

For sore feet when marching, advantages are claimed for a 
strap which can be fixed m a figure of eight round the boot 
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aBd ankle. Wlien a man develops a blister or rubbed foot he 
puts on the strap which fixes the boot, prevents further rubbing, 
and changes the points of contact where there is pressure. It 
is claimed that marching can be continraed without pain and the 
constriction of the superficial blood vessels tends to aid the 
healing of the blister.®’ 

Early attention to boot bites, blisters and ulcers cm arrival 
in camp is most essential Blisters should be pricked with a 
clean needle at the lowest part and afterward#; kept clean. Chafes 
require powder or a greasy ointment. 

Wet boots should be dried by stuffing with dry grass, oats, 
straw or paper but not put near a fire. If filled with oats, the 
latter swell and prevent shrinkage. 

The pulling-on of a wet boot is facilitated if a piece of lighted 
paper is first dropped into it and allowed tp burn itself out. 
It does not hurt the wet boot but causes a film of steam mside 
which acts as a lubricant.®® 

15. Responsibiltfy for Sanitation. — ^The responsibility for sanitation 
rests with the Commanding Officer m every mstance.®® 

The Medical Officer, unless himself a C. 0., is the sanitary 
adviser to the 0.^ 0. and it is his duty to brmg to the notice of 
the C. 0. all sanitary defects and recommendations.*® His only 
executive command as a regimental medical officer is with the 
regimental samtary detachment, for the efficient performance 
of whose work he is responsible to the C. 0.*^ 

16. Sickness on active service. — On active service, even under 
favourable conditions, the wastage fi;om sickness is considerable : 
the sick admission rate increases when compared with canton- 
ment life owing to the quality and quantity of rations and water 
supply being difficult to maintain, the greater physical stram 
imposed on troops, and the altered conditions of environment. 

Enteric fevers, dysentery and diarrhoea tend to become much 
more prevalent. Deficiency diseases such as beri-beri and scurvy, 
almost unknoTO in peace, are to be expected when the rations 
are ill-balanced or deficient as the result of difficulties of supply 
or transport. Depending on the theatre of operations, malaria 
and sandfly fever may prove veritable scourges. 
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All the above are theoretically preventible diseases, and the 
principal means of combatmg them are effective sanitation, 
consequently ‘ a knowledge of sanitation and of the best mear^s 
of preserving health is incumbent on every officer and soldier.’*^ 
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CHAPTER n. 


WATER SUPPLIES. 

17- Water supplies on active service will be obtained from 

(a) Wells. 

(5) Rivers, streams. 

(c) Lakes. 

(d) Springs. 

(e) Tube borings. 

(/) Sea or brackish water by condensation (rarely), as at 
Aden. 

18. Wells. — The ideal well for providmg a pure dnnkmg water 
IS one which is sunk below an impermeable geological stratum ; 
IS wet steined, i.e., hned with stone or brick, set m concrete or 
cement and carried above the surface ; is covered by a dust and 
water-proof cover ; provided with a coping or sloped platform to 
prevent washmgs flowing back mto the well ; is fitted with a 
pump m preference to a Persian wheel; and is of sufficient 
depth to ensure thorough sedimentation and a good quantity of 
water. ^ 

The average Indian or trans-frontier well fulfils few, if any, 
of these requisites. The above furmsh the measures}to be aimed 
atbn improving wells as sources of water supply. In addition, 
as|a general working rule, no weU should be selected that has 
an^insamtary area hkely to prove a source of contamination to 
the well water, within a minimum radius of SO feet. A better way 
to estimate the danger zone is to discover the depression m feet 
caused in the well water by vigorous pumping for one hour, and 
this multiplied by 160 will give the radius of the danger zone 
in feet. These data must obviously be read in conjunction with 
the ground slope, direction of flow of sub-soil water, porosity 
of the soil and the speed of pumpmg. 

19. Rivers, streams. — Except where arising directly from snow 
mountains above the limits of human habitation, all rivers and 
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streams m India may be held to be giossly contaminated, o\ving 
to the dehberate use of them as means of sewage disposal from 
habitations on their banks. 

Some rivers, notably in trans-North-West Frontier regions, 
are brackish and even have a purgative effect. In addition 
such waters, if passmg through the enemy hnes, may be inten- 
tionally poisoned. 

20. Lakes. — Generally speaking, lakes are better oxygena»tcd than 
rivers and streams, and are therefore freer from orgamc matter. 
They are, however, particularly hable to rfa3cal contamination 
by cattle, which may not always be within sight. 

21. Springs. — Many springs are merely the re-appearance of up- 
land surface water that has temporarily passed underground, 
in which case the flow is often mtermittent. 

Until it has been asoertamed that a spring is the first appearance 
of water arismg from an underground reservoir lymg betw^cen 
two impermeable strata, its purity must be viewed with grave 
suspicion. 

Springs can sometimes be produced by dnvmg tubes, bars 
or wedges mto known water-bearmg seams in hiUs or massif. 

22. Tube-borings.— To estabhsh an artesian well (where the water 
flows naturally) or a tube-well (where pumping is requmed) 
IS a work of some magmtude. The difficulties he m the ai)pa- 
ratus required for construction, the uncertainly that water will bo 
found, and when found that it will be suitable. Such wnlcis 
when tapped are often disappomtmgly brackish or heavily 
charged with magnesium salts. 

With Norton s tubes, where pumpmg is required, water cannot 
be raised above 26 feet. The normal rate of penetration in 
boring is only 10 feet per hour and moderately hard rock may 
prove a complete obstruction. An alternative to pumpmg is 
lo provide a small pressure tube alongside the main shaft and 
force air into this. 

The best sites for trial borings are— in hilly districts, the base 
of the steeper side of a deep valley, ^ust below thepomt at which 
the valley bifurcates ; m a plain, at the lowest depression, pomts 
where vegetation is greenest, where the mornmg mist hangs 
flomrest or where midecs are most numerous. In dry chohb 
or sandy which during the monsoon period become streams 
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or rivers, water may often be found by bormg or even excavating 
to a shallow depth. In the latter event the construction of a 
pit m the bed of the stream with a sloped approach jirovides 
a convenient method of watermg animals, 

23- Condensed wafer. — Such a water is of course bacteriologically 
.jure, but not being scrated is somewhat unpalatable, 

24. W»£er requirements. — The followmg are the water requirements 
of a military force : — 

(a) Each mSln requires daily — 

Gallons. 

Ill bairacks, in the plains — 

British ...... 20 

Indians ...... 8 

In barracks, in the hiUs — 

British ...... 15 

Indians^ 5 


In standing camps, when clothing is washed^ 5 


In camps, when clothing is not washed® . 3 

In bivouacs, for drinking and cooking only ^ 1 gallon. 

For drinking only, as a mmimum in India 4 pints. 
(6) Each ammal requires daily — Gallons. 

Horse^ (1-J gallons at a time®) . . .10 

Camel 10 

Ox (IJ gallons at a time®) ... 8 

Mule (l-J gallons at a time®) ... 5 

Sheep 2 

Fig 2 

Elephant® ...... 25 

(c) Mechanical Transport reqmres daily — 

For washmg down at Field Parks . . 50 

For radiator, filtered water, average . . 4 


25. Estimation of yield. — (a) Well (circular). — The depth x square 
ol diameter x 4*89342325= gallons of water, if measured in feet. 
1 cubic foot of water =6*2305 gallons =62 305 lbs. weight, 
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For the daily output, the rate of inflow must be found by 
lowering the depth rapidly by pumping, and noting the time 
taken to rise agam over a measured foot. 

(h) Stream {medium),— Select 12 or 16 "yards where the channel 
is uniform and there are no eddies. Take the breadth and 
average depth in three or four places. Drop in a chip of lyood 
and find the time it takes to travel, say, 30 feet. ^ " 

This gives the surface velocity in feet per second, l-ths of 
this = the mean velocity. Multiphed by jthe sectional area, 
the yield per second in cubic feet is given. ^ 

(c) Stream {small), — Cut away the bed of the stream, nala or 
sprmg so as to form a mmiature waterfall and estimate the time 
taken to fill a bucket, or 100 gallon tank. 

26, Examination of water and Its source,— Three methods are employed, 
each having its own importance: — 

(1) Inspection of the source. 

(2) Chemical examination. 

(3) Bacteriological examination. 

As regards inspection it cannot be impressed upon troops too 
often that the appearance and taste of wateu afford no warning 
of contamination. In fact, waters that are moderately conta- 
minated are frequently the most palatable and sparkhng. The 
inspection of a water source may, however, afford valuable 
mdioations of the punty of the water. Generally speakmg, 
inspection is more apt to lead to condemnation than to the 
supply being accepted. A stream ostensibly pure at the camp 
site, when inspected for a mile or so upwards, wiU often reveal 
gross contamination by the presence of habitations, manure 
heaps, drainage from cattle sheds, etc., on its banks, or it may 
even be found to run through the middle of a cholera-stricken 
village. 

As regards chemical examination, a fuU analysis will rarely, 
if ever, be found necessary in the area of operations. Estimation 
of chlorine content, and possibly nitrites, will occasionally, be 
found useful as, when these figures are excessive, a valuable 
indication of recent pollution is afforded, except where the 
water is naturally sahne {cf, many North-West Frontier rivers 
and the salt-bed region of the Punjab). A high saline content 
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is deleterious apart from the question of excretal contamination 
and a high albuminoid water will interfere with chlorination. 

As regards hacteriological examivahon, m times of epidemic 
water-borne diseaSb, supphes require careful and thorough 
mvestigation. As a louUne measure, however, water supplies 
in use or bemg selected will not be subjected to a full bacterio- 
Jbgjcal examination. The pomts for dcteimmation usually 
valuable are: — 

(a) The tot^l bacterial content, and of this 

(b) the proportion of lactose fermeniors or orgamsms of the 
B. coll group ; the assumption bemg made on service that 
the bulk of these are of excretal origin. 

A definite conclusion can often be airived at in 24 hours as 
to wluch are the best and which the worst of alternative sources 
of supply. 

Such examinations are of a specialist nature and become the 
duty generally of , — 

(ri) The officer in charge of the water section of the sanitary 
section. 

(h) The officer in charge of Ihc Field Laboratory. 

(c) Occasionally the D. A. T). M. S. (Samtary) when he has 
access to laboratory equipment. 

27. Water Purification. — The points aimed at m water purifica- 
tion are to ehmmate * — 

(a) Suspended matter. 

(b) Deleterious salts in solution. 

(c) Bacteria. 

It may be said at the outset that the elimination of deleterious 
salts m solution is a very dilficult problem, and one for which 
no practical method has yet been devised for use m the field. 

The moans whereby stcrihzation is effected are briefly : — 

(a) Heat. 

(1) Filtration. 

(c) Cbemical treatment. 

(d) Electrical treatment. 
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The apparatus devised for employing these are very numerous 
For the sake of completeness, these will be mentioned, but only 
those which are approved will be described m detail. 

Heat. 

Bofiing. — Simple boiling in kettles, degshais, cauldrons, etc., 
tends to deposit the greater part of suspended matter an^ Glfects 
complete sterilization. Water, thus treated, should be poured 
boiling into water-bottles and not allowed to rcmam uncovered 
to cool, 

A practical difficulty is that of obtaining sufficient fuel, and 
unless strict supervision is exercised, railway sleepers and even 
stretchers will be broken up to provide firewood. Furthermore 
the expenditure of fuel is costly, the water, when boiled is fiat 
and insipid, and is not ready for drinking until cooled. 

20, Heat Exchange Apparatus.— Many varieties have been experi- 
mented with at one time or another by different armies. In 
all but the Griffith pattern, the water was actually boiled. In 
the Griffith, the water is raised to 80-90®C. and cooled auto- 
matically by the inflowing water, which is only separated from 
the outflowing sterile water by the thinnest of plates. The 
apparatus is cumbersome and not suited to Indian transport. 

Filtration. 

30 . This term is elastic and ranges from simple clarification or 
removal of gross suspended matter and colour, to true filtration 
or the removal of bacteria and other minute forms of suspended 
matter. 

Coarse filtraiion, 

31 • {a) Coarse straining can be effected by passing water through 

blankets, porous canvas, etc. ~ ^ 

(6) A form of field apparatus used by the Japanese army is 
knoivn as the Ishiji filter, and consists of an inverted canvas 
cone, fiushable at the bottom and provided with lateral projectmg 
arms of canvas fitted a short distance above the apex and plugged 
' with a mixture of alum, charcoal, siheon and potassium perman- 
ganate. The water percolates through these chemicals in the 
arms and is clarified. {See fig. 1, Plate 1.) 

(c) Maignen’s " Filtre Rapide.’ This was a charcoal filter, now 
abandoned. 
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Itine filtration, 

32, (A) Cantltd — Examples of these are the Pasteur-Cham- 
berland and the Nordtmeyer-Berkefeld. Many other makes 
exist, but only two mam types are made. 

One (c.< 7 , the Pasteur-Chamberland) uses a candle of prepared 
fine-gramed unglazed porcelam : the other {e,g», the Nordtmeyer- 
B^kefcld) a candle composed of a diatomaceous earth called 
Kieselguhr, The latter candle, though of the same external 
diameter, has^a smaller bore and the walls are therefore much 
thicker. The candle is less smooth but more porous and brittle. 
Candles of the Pasteur type are the only ones to dehver a microbe- 
free water, and all other types are unreliable.® Among the 
many objections to candle filters the followmg are mentioned : — 

(а) Cracks or flaws may exist without possibility of detection* 

(б) Metal attachments and screws, if worn, allow unfiltered 
water to leak through. 

(c) Pine sand or clay blocks the pores. 

(d) The delivery is always slow. 

(e) Constant washing and sterihzation are necessary as orga- 
nisms gradually grow through the candle interstices. 

(/) They are so fragile that they break easily when tiansported 
over uneven roads. 

[g) They crack instantly, if plunged into boilmg water for 
sterilization pm poses. 

33. (B) Sand filters. — The types arc now somewhat numerous . — 

Boll’s presaUre, gravity, and mobile filters. 

Jewell pressure and gravity filters. 

Patterson’s pressure and gravity filters. 

Mathor and Platt’s piessmc and gravity filteis. 

The Tuin-ovor filter. 

The Candy filter. 

Beisert pressure filter (German). 

Bansome VerMehr drifting sand filter. 

Umted Water Softener Company’s mobile filter. 

Of the fixed installations, two may bo briefly described, serving 
as types. 
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(1) Jewell — (Plant installed at Bangalore,) The Lead ut 
water in the pressure filter vanes Irom 1-10 feet. The sand 
,is 3 feet deep on a gravel bed supported on ])raueiung outlet 
pipes embedded in concrete. TLc ouclot Avabet’ passes tfirougli a 
‘ water controller ’ winch icgulatcs the rate ol: outllow and also 
indicates the pressure on the filter so that the attendant^ knows 
when the filter requires washing. In cleansing, the inlet 
and outlet valves aio closed and the Av^ash-out v^alvo ojituicd. 
Filtered Avater is tlius admitted lioni below and sinnillanoouMly 
the sand is raked by i evolving arras, the indtive j lower lor Avhu li is 
supphed bv a small lul engine. The time taken in Ava.^hmg as 4-5 
minutes and the Avater used equals 21-5 jier cent, of the quaiiUty 
that Liters in the tirao bctAA'ccn tuo AA'ashings The coagulant 
used 13 sulphate of alummi which is chnsuhed in talks to l^orm 
a saturated soliicion. 

In tlio graAutv ultor the head of piessurc ohonld not be gx cater 
than 10 feet The outpmt of a ‘J60 squaio foot surface is about 
one million gallons per day.® 

(2) Patirrsou — (Plant installed at Poona, Dooiah). This 
differs from the JeAvell m no essential cictaih but tho cleansing 
process is carried out by moans of compresoed air a-. Inc h is made 
to agitate the bed for J minute. It is clamiecl that there is more 
uniform agitation of the sand and that less Avash-A^'ater is used. 

34- Mobile (Mechanical Transport) Filter Plants. — For certain typco of 
warfare the^e are extremely valuable. Good transjioit roads 
are, hoAveA^er, iecjuired There are three prmoipal makes . — 

Kansome VerlMohr Drifting sand filter. 

Bell’s plant. 

United Water Softener Com]3aiiA's plant. 

The first tv o deliver from 400-500 gallons of water per hour 
and weigh Avlten empty belAA^een 2^-32- tons. Both use alum as a 
coagulant and bleaching poA^cler as a dicmicfJ sfconhzer. 10 cw^t. 
of coarse-giaded sand are useo' in Loth. is 

c.niitd out 'in lie Bansome VciOIehr only, . i-' r ■ »* . .>i 
treatment AAUth hme or soda is used in BeU’s apparatus. 

The United ^Valer , Softener Company's i>iant dehvers 1,200 
gallons per hour and uses IG cA\t. of coarse-graAed sand. Chloii- 
nation is effected by chlorine gas stored m cylinders, for which 
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one Hciawoinc VerMohr is also adaptable. De-clilorinatioii is 
effected by iK-juid 1 SO 2 , also stored la cylmdcis. 

'J'be distinctive cliaraoteiistic of the Kaasouio VerMelir pres- 
suie filter IS the e?nj[)Joyinciit of a bed of giadually-movuig sand 
as the moans of effecting the first or gross filtration. This 
moving sand removes the prmcipal impurities before they come 
■^jjto contact with the fiiced beds of sand and gravel which serve 
tor the final Jd '.ration Owing to the angle on which the sand 
rests, the movmg layer diilts almost g^’am by 

gram, under ifcs own weight to a washing k i , \ I'-ci '* 1 ; u.f cd at the 
bottom of the hltei and in tins movement it forms a oontmuous 
series of sui laces or filtermg films 

The sand after having been coniplobely and automatically 
washed fice from impurities m this lower chamber which is 
outside the body of the filter, is coniinually replaced by means 
of the incoming non-filtered water and deposited afresh on the 
tO}> of the movmg sand layer Beneath the movmg sand layer 
IS a fixed bed composed of graded sand, 01 quartz and gravel 
Uniform filtration normally ])roccc'U lor horn l-l:-28 days, without 
it bemg necessary to cleanse the fixed bod [Plate 1, fig. 2.] 

CfiemicaS Trsatment. 

35. Chemical treatment, to be comiilebe, aims at three objects — 

(a) Sedimentation. 

(h) Precipitation 
(c) Sterilization. 


SedimenkUion. 

36. This is effected in time by gravity. To a small extent the 
suspended |)artieles, in talhng, carry dovii with them some of 
the bacteria. As a factor in puiification m any bub large storage 
tanks, sedimentation plays a very small part. 

PrecipitaUoji. 

37- The coagulants commonly used are sulphcato of aluminium 
alum, and occasionally sulphate of iron The term ‘ alum ’ 
cove I / polasli, ammonia and soda alum. Aluminium sulphate 
m the crudt' 6 bate and contammg iron, is also used and is known 
as Alummo-ferric. 


25 
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Whichever salt of aluminium is used, the aikahne carbonates 
present in the water decompose the chemical with the formation 
of alummium hydrate, which is thrown out of the solution as a 
flocculent, colloidal, jelly-like precipitate. The reaction is 
as follows : — 

Al 2 (S 04)3 +3Ca(C03) = Al2(C03)3 +3CaS04 

Al2(C03)3 + 6 H 2 O = 2A1(0H)3 + 3 H 2 O +3COa 

The calcium carbonate is necessary to break up the alum, and if 
not normally present m the water some Mae or soda must be 
added. The precipitated alummium hydrate clears the water 
very much as white of egg clears coffee. The amount of alum 
added to the water must vary from time to time, dependmg on 
the turbidity, the reaction and also upon the amount of calcium 
carbonate m the water The turbidity and composition of 
many Indian streams vary suddenly and require a watchful 
eye. 

Alim . — ^As a result of numerous experiments, it has been 
found that the best dose of alum for the perfect clarification of 
soft water is obtained by adding half the equivalent weight of 
alum necessary to react completely with the alkahmty calculated 
as calcium carbonate. For a hard water the same rule holds 
good. 

A watery solution of logwood gives a reddish colour when the 
correct dose has been used, and a gradation of shades of purple 
or lavender if an excess is added. The amount usually required 
varies from 6-15 grams per gallon. 

38. Method of use. — The, chemical used may either be dissolved 
previously and added in a hquid state, or be powdered and so 
added, or be tied m muslm and stirred through the water until 
dissolved. 

Where smgle tanks are used for combined sedimentation and 
sterilization, sedimentation and precipitation are usually carried 
out fiist, but equally good results appear to be obtamed by revers- 
ing this order, and there is the possible advantage that if the 
water is required urgently, sterilization has least been effected. 

Where a two tank system is m vogue — one for alum treatment 
and one for sterilization — arrangements should be made to 
siphon off only the supernatant water from the settling tank. 
In such cases alum treatm^t is always carried out first. 
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The longer the time given, the better are sedimentation and 
precipitation achieved, but in practice not more than half an 
hour is usually allowed, except in large water stations. 

StenhzaUon, 

39. Chemical methods of purifying water,— Various chemical means 
hav^ been devised for field service use — 

(а) Potassiurn permanganate. 

(б) Sodium bisulphate tablets. 

(c) Nesfield’s Iodine tablets. 

(d) Chlorine either as — 

(i) Gas from cylinders. 

(ii) Bleachmg Powder. 

(m) Gas evolved from chemicals. 

(iv) Solutions contaming hypochlorites, chemically or elec- 
trolytically prepared. 

(v) Organic chlorme compounds. 

40. Potassium permanganate. — ^It has been claimed that } gram to 
a gallon will sterilize a water in 1 hour Such statements are 
misleadmg as, the process of sterilization being one of oxidation, 
the quantity of chemical reqmred depends largely on the quantity 
of oxidizable organic matter present. 

Potassium permanganate has fallen largely mto disuse, as 
the colour imparted is objectionable, the action feeble and un- 
certain, and moreover the chemical is now difficult to obtain. 

It has, however, a great lethal action for cholera vibrios, for 
which reason it is still used as a rough and ready method of 
sterihzmg weUs. To obtam the best effect, commence by addmg 
one ounce of potassium permanganate for each 2,000 gallons, 
sprmkling the crystals over the water surface. Wait 20-30 
minutes and then withdraw a bucketful, notmg whether the pink 
colour remains. If not, add permanganate, ounce by ounce, until 
the colour is not discharged by the organic matter m the 
water. 

The well should be left untouched for 24 hours. 

41. Sodium bisulphate. — ^Tablets of this chemical, which depends for 
its action on the sulphuric acid contamed, have been frequently 
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WATER STERILIZATION — SODIUM BISULPHATE. 


used on service. The dose is 15 grams to 1 pint of water. 
Another form of tablet is composed of 2 grammes of 70 per cent, 
bisuljohate sweetened with saccharin and flavoured with oil of 
lemon. One tablet suffices for 12 phfts or the contents of a 
soldier’s water-bottle.^® 

The idea of these tablets, originally, was that each sddier 
should carry them and sterilize his own drinking wa«ter. In 
practice this fails, partly because of ignorance, partly Ihrough 
prejudice against the taste imparted to thte water and partly 
because of the time the soldier must wait before the water may 
be drunk. The tendency therefore of present day campaigns 
is to centralize as far as possible water-storihzation operations. 

Tlie objections to this chemical, apart from those given above, 
are that it does not always sterilize water and the chemical 
rapidly deteriorates These tablets are, however, of value to 
units workmg m detachments too small to allow of a bulk- 
sterilizing apparatus being supjdied, and m pai Licular to cavalry 
men who may often operate far afield. 

If alumimum water-bottles are used, the sulphates formed by 
the acid are non-toxic m the quanf-ilies drunk If iron bottles 
are provided, even if zme-hned, a thick brown ferrous sul])hate 
forms Marked action also occurs on alloys such as ‘ nickel 
silver,’ ' German silver,’ ‘ white metal ’ and ‘ Bnttania metal ’ 
containmg copper, and as much as IJ grains may be dissolved 
in 24 hours m a smgle bottle This poison is cumulative. 

For the above reasons, cavahy men should be provided with 
alummium water-bottles, and in metal pakhals and medical 
water-bottles the process should never be used. A simple tost 
for copper is to add potassium ferrocyanide when a bronze colour 
IS produced.^® 

42« iodine Tablets. — Three tablets' are • the first and 

second for the preparation of iodine ami .i c . . iir| for de-iodizino* 
the water afterwards. 

Tablet A consists of 15 grains of potassium iodide lodate. 

Tablet B consists of 15 grains of citric acid. 

Tablet C consists of 16 grains of hyposulphite of soda. 

If A and B are crushed together in a receptacle containing 
the smallest quantity of water sufficient to dissolve them, free 
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locluie is liberated. This solution is sulliciont for 50 gallons of 
water. The water is allowed to stand lor 10 minutes after 
addition of the iodine, and then C is ])owdorcd aiifl added. This 
dischaigcs both the colour and the taste of lodnie The chomioals 
do not deteriorate. The method is a good one but requires 
careful supervision. 

Chlorine. 

43. Gas cylinders. — This method has not been tried practically 
for the Army tn India. Gas cyhnders are furthermore difficult to 
procure and require cold storage in hot weather. 

44. Bleaching powder. — Bleachmg powder as issued by the manu- 
facture! IS reckoned to confcam 33 per cent, avadable chlormo. 
The chemical is, however, extiemely unstable and great diffi- 
culties have been expeiienced in re-packing it so that deteriora- 
tion is not excessive. Tms hllcd with this jiowder very quickly 
rot tlu’ough. Glass jars are difficult to render au-tiglit at the 
stopper and have the further disadvantage of bemg fragile on 
service Probably the best method yet devised is to hne a 
receptacle with pitch which is unacted on, and seal the stopper 
with the same material. 

Until exporienco shows that bleachmg powder can bo packed 
so that at the time of use it contains the quantity of chlorine 
slated on the label, it is essential to ro-debermmo the percent ago 
of available chlorme immediately before use ; oLlioiwise it will 
olten happen that an inert chemical is being added to a water 
and steiilization is not ejected. 

The precise chemical action wheieby bleachmg powder becomes 
a disinfectant is not certam, but probably in air it acts by 
hbertion of chloime and m water by loss of all its oxygen. The 
stcrilizmg power is probably partly due to the toxic action of 
hypochlorite and partly to oxidation. 

45. To determine the Chlorine content. — [A) Penofs mtihod— 

[a) Dissolve 4*95 grammes of Arsenious acid (AS 2 O 3 ) in a 
htre of water, and add 25 grammes of pure sodium carbo- 
nate. Solution IS oflected on a water bath or by immersion 
of the flask in boihng water. 

ijj) Weigh out 10 grammes of bleachmg powder and mix 
with water to form a thm cream ; wash mto a flask and 
fill up to 1 htre. 

(c) Starch-Potassium iodide papers are requhed. 
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Place 10 c.o. of the bleaching powder solution in a flask and 
run in from a burette the arsenic solution drop by drop, until 
no blue colour is given to starch-potassium iodide paper when 
the latter is touched by a rod dipped ^in the mixture. Read off 
the number of c.c. of arsenite solution used. Each c.c represents 
3*65 per cent, chlorme m the bleaching powder examhicd. , 

{B) Thiosulphate method, — This method is not so ^curate, 
the error being however less than 1 per cent. 

(a) Dissolve 10 grammes of bleaching jJbwder and make up 
to 1 htre as before. 

(h) Add 1 gramme of Potassium iodide and a httlo freshly- 
prepared boiled starch solution to the above, when a blue 
colour is given. 

(c) Add 10 c.c. of the resultmg mixture to 10 c.c. of dilute 
hydrochloric acid. 

(d) Dissolve 24*8 grammes of Sodium thiosulphate (Hypo) m 
a htre of water and run m this solution to (c), drop by 
drop from a burette. 


Each c.c. of the thiosulphate solution used represents 3*55 per 
cent, chlorme m the bleachmg powder examined. 


(0) MofiisorCs method of standardizing Bleaching 'powder 
solvMon, — Reagents required are : — 

(a) Standard Thiosulphate solution made by dissolvmg 

35\ grammes of clean dry crystals of Sodium thiosulphate 
m 1,000 0 . 0 . of water, which has been previously boiled 
and sedimented. The hypo should be dissolved m about 
half the required quantity of water and then carefully 
made up to^ 1,000 c.o It must be standardized agamst 
standard ^ lodme solution supphed by a Laboratory. 

5 c.c of iodme solution should require 5 c.c. of hypo solu- 
tion. Failmg this, a factor may be found; e.p., 5 c.c. 
lodme solution required 4-2 c.c. hypo solution : the factor 
then is ^ =1.19. This factor and the date of testmg 
the hypo solution should be clearly written on the label 


(&) Hydrochloric acid (50 per cent.). The strong acid supphed 
by M(^ical Stores should be diluted with an equal volume 
ot boiled and sedimented water. 
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(c) Potassium iodide solution (10 per cent.). Dissolve 1 oz. 
of iodide of potassium crystals in 10 ozs. of boiled and 
sedimental •V8:ater. 

{d) Starch solution (1 in 80). Stir wellj oz. of starch powder 
with 2-3 ozs. of cold water. In a clean tin, boil enough 
water to make up to 1 pint when mixed with the starch 
solution, and when boiling add the starch mixture slowly, 
stirring contmuously. Continue boihng gently for ten 
minuted? Then cool. 

(e) Starch and Iodide Test solution. This is made up as 
follows : — 

Starch solution (d) , , . 80 parts or 1 pint. 

Potassium iodide solution (c) . 10 parts or 2| ozs. 

Water, boiled and sedimented . 10 parts or 2^ ozs. 

Add -S'-S-Tlrops of chloroform as a preservative, and keep 
the bottle in a cool dark place when not in use. 

Note — Por use with chlormators during ho^ veather, this test 
solution should be freshly made every 2 days Even when kept 
cool in a receptacle half -filled with water, this test solution soon 
loses its sensitiveness in hot weather. If not kept reasonably 
cool, it may become almost useless in a few hours. 

Method of testing bleaching powder solution — 

(a) Carefully rinse a pipette with clean water and then with a 
httle of the bleach solution to be tested. Fill the pipette 
with bleach solution and very carefully run 6 c.c. into a 
clean wide-mouthed bottle or white-enamelled cup. 

(b) Add a little clear settled water to the bleach solution in 
this bottle or cup. (An equal quantity will do and it need 
not be measured). Then measure into a clean test tube 
about 10 c c. of iodide of potassium solution and 2 c.c. of 
hydrochloric acid solution, shakmg gently to mix. 

(c) Fill burette with standard hypo solution, first 

rmsing with water and then some of tlie solution. Then 
fiU to above the zero mark, open and close the glass tap 
quickly to expel all air from the poition of the burette 
below the tap, fix in a wooden stand and note carefully 
the level. 
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{d) Pour the mixed iodide and acid solution from the test 
tube mto the bottle or cup and at cnee begin to drop hy]oo 
solution from the burette into tj-ie cup, until the dark 
brown colour has faded to a pale yellow. Close the bureUo 
tap and then add a few dro'ps of starch and iodide lest 
solution to the cup. A deep blue colour will be fopied. 
Then contmue addmg hypo solution slowly, drop bjfdrop, 
until this colour disappears The Iasi drop should change 
the colour from fairly deep blue to colourless. 

(c) Having added the exact amount of hypo solution needed to 
discharge the blue colour, read the level of the solution 
agam in the burette. The difference in readings shows the 
amount used. Say this is 12*8 c c Then if the hypo 
solution IS of exact standard strength, the strength of the 
bleachmg powder solution is found by dividmg the number 
ot c.c. of hypo used by 10. In this example the solution 
contams 1*28 per cent Chlorine. If the hypo solution 
is not of exact strength and the factor be known, then to 
find Ihe percentage chlorine, first multiply the number of 
c.c. of hypo solution used by the factor before dividing 
by 10. 

As bleaching powder solution when prepared m bulk •will 
usually be above the strength (1*28 ]jcr cent.) usually issued ior 
water-sterilizing puiposes, dilution is required. The cjuanlity 
of water to add is found by dividing the percentage strength 
of the bulk solution by the percentage strength of the solution 
required and making up the bulk (whether gallons, ounces or 
litres) as follows : — e.gr., the bulk solution is found to be 3*2 per 
cent chlorme and a 1*28 per cent, solution is required. Divide 
3*2 by 1*28 and 2*5 is given. Then 1 gallon ot 3*2 per cent, 
solution must be made up to 2*6 gallons with water to give a 
resulting mixture of 1*28 per cent strength. 

These processes will not ordinarily be carried out m the field 
except by units whose duty it becomes to standardize and issue 
bleacluAg powder in solution 

46. It has already been pointed out in section 41 that the stcrih'zation 
of water has passed more and more from the hands of the mdivi- 
dnal .soldier to special officers or units employed for this purpose. 
Tliih leads to the next consideration, ? e , the issue ol bleaching 
powder to units m the field. It has been found tfiat tjie best 
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method of overcomin^^ the difficulties winch arise on account 
of the rapid deLerioration of bleaching powder in damp and hob 
climates, is for a solution of the powder to be made as soon as 
ib is necessary to break up' a carefully-packed consignment for 
disbribution in smaller quantities. 

The special squad of the sanitary section will undertake these 
dirties, and where this unit is not available, it will be found 
highly advanbageous to establish as soon as possible some similar 
unit by selectmg men from regimental samtary detachments 
Arrangements ‘should be made with the Supply and Transpoit, 
local messes and units for the conservation of all wmo and other 
bottles, and their collection Corks and gummed labels also 
should be arranged for and for economy of time the latter should 
either be printed or a rubber stamp be procured for mdicating 
the strength of the solutions as issued. The necessary chemicals 
and apparatus will be provided on special indent. 

47. SoIui2^5n of bleaching powder. — Chlorinated hme is soluble in 
a])Out twenty times its weight of water, yielding an insoluble 
precjpitalo consisting mostly of calcium hydroxide, Ca(OH)2 
Hall! a pound of bleaclimg powder may be dissolved in a gallon 
of water Such a solution contains approximately 6 per oenl*. 
by weight of chlormated hme, representing about 2 per cent, 
available chlorme, if the bleach is of 33 per cent, strength. 

To obtain a clear solution it is important to remember that 
tlic available chlorme is readily soluble, and the undissolved 
sludge of calcium hydroxide, silica, etc., settles quickly if a few 
simple rules arc observed : — 

(i) Do not mix too stiff a paste, otherwise a gelatinizing action 
takes place and greater difficulty in settling is encountered. 

(n) Never make a paste with less than half a gallon of water 
for one pound of bleaching powder, 

(ui) It IS not necessary or desirablolto grindjup or'^break up the 
lumps too thoroughly; the available chlorine nearly all 
dissolves readily, and too much agitation is^detrimental to 
prompt sebtbngi® 

An ordinary milk chum may bo used to effect solution 

48. Amount of chlorSne recfuiretf. — ^As a rough guide, in the absence 
of a specific direction by the Consultant Chemist or other 
authority, 1 part of * Chlorine to 500,000 parts of water 
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IS a safe standard to adopt in India to effect sterilization of 
field water supplies, even where the organic contamination is 
marked. It must be understood that sedimentation and precipi- 
tation influence the quantity of chbrine required. This will 
be realized when it is mentioned that the suspended organic 
matter in a water is attacked by the sterilizing agent with equal, 
if not greater, avidity than the bacterial organisms pr^cnt. 
Thus, though a definite quantity of chlorine may be added, a 
large amount may be destroyed by other ipipunties and the 
quantity of chlorine available as a bactericide may be below the 
mmimum necessary. Where a water has been thoroughly clari- 
fied, 1 part of Chlorine to 1,000,000 parts of water is frequently 
sufficient. 

When the residual chlorine m a freshly-treated water exceeds 
1*3 parts per million, the taste is distmctly perceptible but this 
taste gradually disappears, 

A practical point to be remembered when treating water stored 
in tanks and similar receptacles, is that over-chlonnation and 
an objectionable taste will result if the residual already-chlorin- 
ated water Is not first run off or taken into account. 

49, Test apparatus. — A portable field apparatus has 1)een devised 
to enable a rapid and fairly accurate calculation to bo made as 
to the quantity of chlorme required for each water. 

The test apparatus consists of a box with two sides hinged 
below on which, , when let down, the testing cups are placed. 
The contents of the box are as follows i — 

A. (i) Six conical cups, enamelled wMe inside, to be filled 

within a quarter of an inch of the brim with the water 
to be test^. 

(ii) One cup enamelled hlaclc inside to be used for making 
the chloride of lime solution. 

B. Two tin spoons each holding 2 grammes when filled with 
bleachmg powder level with the brim. 

C. A test solution (zme iodide and starch) m glass bottles, 
tliree drops of which give a definite blue colour with water 
eontaming one part per million of free chlorme. 

D. Six pipettes, each of such a bore that one drop from the 
chloride of lime solution (u) added to the water to be 
tested in the white enamelled cups filled as directed under 
A (i), gives a dilution of chlorine of one part per million. 
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Is. Handkerchiet. A handkerchief of ihin material is provided. 
One fold of this placed over the finger covering the end of the 
pipetto enables a novice to add uniform drops to the water. 

F {Stirrers. Four glass rods are provided for this purpose. 
Method of Using Apparatus, 

A. When water is not immediately required for use, it is 
best to clarify the water m the evenmg — 

(i) Fili the cup enamelled hlacJc up to the mark on the 
inside with clarified water, then add one level spoonful 
of bleaching powder, and mix thoroughly. Place the 
cup on the top of the box. 

(ii) Place the cups enamelled white in the holes on the two 
bides of the box. Fill each cup with clarified water to 
withm a quarter of an mch of the top. 

(ui) By means of a pipette, held vertically, add to each of 
the cups 1, 2, 3, 4, 5 and 6 drops respectively of 
the bleaching powder made as directed in (i). Mix 
thoroughly. 

(iv) To each of the cups then add three drops of the test 
solution contained m the glass bottle. Stir vigorously 
and allow to stand for half an hour. 

(v) Some of the six cups will usually show a blue colour 
at the end of that time. Then add to the water one 
measure of the bleachmg powder, made mto a paste 
with clarified water, for every drop of the solution 
from the black enamelled cup, contained m the weakest 
strength which has maintamed a blue colour for 
30 minutes. Say that the blue colour has disappeared 
from the cups containing 1, 2 and 3 drops, but was 
mamtamed in the cup contammg 4 drops, then 4 measures 
of bleaching powder should be made into a paste with 
clarified water placed m the black enamelled cup, pre- 
viously emptied and washed out, and added to the 
water and the water thoroughly stirred with a stick 
previously washed with clarified water. 

(vi) Allow the chlorinated water to remam until the following 
mornmg. The water will then be quite free from germs 
causing water-borne disease 

Note . — If the blue colour disappears in half an hour from all 
the cups the test must be made agam, addmg to the water in 
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the cups 7, 8, 9, 10, 11 and 12 drops respectively of the solu- 
tion made as described under (i) 

50. Table of amounts of Bleaching powder rec^ired.— The folio w^ing 
table has been dra^^n up to show at a glance the quantities 
of bleaching powder of diiicrent chlorme content requned 
for varying quantities of water, to give 1 part of ClJ^ine 
in 500,000 parts of water. ^ 

14 

The amount m grains for 1 gallon = ; V^liere percen- 

tage Chlorine. 
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12 
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18 
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TAfeLE OE AMOUKTS op BLEAdHtNG POWDEE EEQtJiREO. 

TABLE — cmid. 


Gallons. 

1. 

100. 

, 

% 

250. 

600. 

760. 

1000. 

2000, 
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17 

,*823 

1 
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0 

3 25 9 

0 

6 

62 

1 

2 

18 

1 

5 

44 

3 

3 

27 

16 1 

•875 

1 

27*60 

0 

3 38 8 

0 

7 

18 

1 

2 

57 

1 

6 

85 

3 

5 

10 

15* 

•933 

1 

eo 

CO 

0 

3 53 3 

0 

7 

47 

1 

8 

40 

1 

7 

33 

3 

7 

7 

14 
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1 
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0 

4 10 0 

1 

0 

20 

1 

4 

30 

2 

0 

40 

4 

1 

20 

13 
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1 
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0 
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1 

0 
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5 

27 
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1 
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3 

54 
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1 
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0 
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1 
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35 

2 

3 

27 

4 

6 

53 

11 
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25 
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5 50 0 

1 

3 

40 
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1 
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2 

7 

20 

5 

6 

40 

0 
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4 
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2 

3 
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3 

1 

56 

6 

2 

12 

8 
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2 
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0 
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6 

33 

2 

5 

53 

3 

5 

10 

7 

2 

20 

7 
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s 
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1 

0 20 0 

2 

0 

40 

8 

1 

0 

4 

1 

20 

8 

2 

40 

6 

2 333 

3 

53 33 

1 

1 43 3 

2 

3 

27 

3 

5 

10 

4 

6 

53 

9 

5 

46 

5 
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4 

40 00 

1 

3 40 0 

2 

7 

20 

4 

3 

0 

5 

6 

40 

11 

5 

20 


* The standard of blcachmsj powder to be aimed at for stock supplies is 25 per cent, 
and over, preferably 33 per cent Chloimc 

Bleaching powder below 15 x)ci c<'iit Cl should not be issued for unit eliloiiiiaiion, 
01 employed in making standard solutions foi the same Bleaclung i b r b^lnw’ 15 ]>ei 
cent and abo\c 5 per cent Cldoime may be used in automatic li'i)'iu\oi- Below 
5 percent it should be sciapped foi . b may be used as a gciuial 

deodouzei m latrines, etc Porthe, •• i - ' .. good bleach of 15 per cent, 

and over is icciuiicd 


Where bleaching powder is issued in solution and the jier- 
centage of available chlorine is stated, the following table shows 
the quantity in fluid measure necessary to add to varymg quan- 
tities of water to give 1 part of Chlorine in 500,000 f^arts of water. 

1 minim in 1 gallon = 1 part per 76,800. 

The quantity in minims for 1 gaUon= where x=-*the 

percentage Chlorine. 
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TABLE OE AMOUNTS OF BLEACH SOLUttON REQUIBEL 

TABLE. 


iiooo 


Oz dr m 
8 2 40 
12 4 0 

10 5 20 
25 0 0 

33 2 40 
41 5 20 
50 0 0 

bO 5 20 
100 0 0 
200 0 0 


The above table is based on the assumption that Sanitary 
Sections will issue bleachmg powder solution in one of the per- 
centages mentioned, usually 1*28 per cent. Dosage is simplified, 
as each percentage given is wholly divisible into 15*36, the factor 
given above. 

51 . For large water installations automatic ohlorinalors are fre- 
quently used. Two are mentioned. 

(a) Cree-Brown Apparatus . — This consists of a receiving tank, 
the hypochlorite solution being mixed with the water to 
be treated as it leaves. this tank The mixing apparatus 
consists of a glass gauge protected by a brass tube partly 
cut away, which stands beside the receivmg tank and is 
connected to a three-way cock. When this cock is turned 
on, the hypochlorite solution from the gauge-glass and 
the water from the i^bceiving tank simultaneously run 
from the pipe into a lower talk. The correct proportions 
result from the levels in the gauge glass and receiving 
tank falhng at the same rate. The sides of the receiving 
tank must be vertical.^® 

88 


Per cent 
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solution. 
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1 

0 
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1 
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8 
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4 
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CHLORINE EVOLVED FROM POTASSIUM CHLOBAT 


(&) Neddle-valvp fiuction Ohloi'inator. — This is used in connexion 
with pipeJ water supplies. The apparatus consists of 
an upper m^tal chamber containing a standardised 
solution of bleaching powder, from which a pipe leads 
downwards to a needle valve. The valve is adjusted 
by means of a screw furnished with a brass disc graduated 
into 32 large divisions with each division again sub-divided. 
The needle valve is composed of hard bronze (e g., Copper 
90 per ceiftt. ; Tm 9 per cent ; Zinc 1 per cent ) and is pro- 
vided with a 20-thread worm to the mch. The solution 
on passing tlirough the needle valve is piped to the water 
main and is aspirated by the flow of water in the latter. 
Piping IS of copper and junctions are effected by means 
of bronze plug stop-cocks. 


Oas evolved from chemicals, 

52. Chlorine evolved from Potassium chlorate. — The other chemical 
used IS strong hydrochloric acid. The process became used in 
India owmg to the difficulties presented through the deterio- 
ration of bleaching powder Various kmds of apparatus have 
been devised, the most perfect one {%,e , Nelson’s) bemg designed 
to consist largely of vulcanite 

Beyl'^s Apparatus, — ^This apparatus is issued by Medical 
Stores and consists of the necessary glass bottles, tubing, 
rubber corks, etc , with spares, packed in a Venesta wood box, 
the total weight of which is roughly 11 pounds. The directions 
for use are as follows : — 

{a) Put 20 ozs of water in one of the 2 lb. bottles. 

(h) Connect the glass tube of the indiarubber cork with one 
hole, with the bent glass tube of the mdiarubber cork with 
two holes. 

(c) Cork the bottle of water with the cork having two holes. 

(d) Crush three 5 grain tablets of Potassium chlorate and place 
the powder m the small bottle. 

(e) Measure 2 drams of strong hydrochloric acid and put into 
the small bottle containing the powdered chlorate of 
potassium Cork the bottle with the one-holed cork as 
soon as chlorme begins to be evolved. 
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CHLOEINE EVOLVED FROM MANGANESE DIOXIDE. 


(/) From time to time open the clip to lower the pressure in 
the large botfcle. It it is desired to hasten tho evolution of 
chlorine, stand the small bottle^ in a vessel containing 
boiling water. 

ig) When the small bottle contains no trace of powdor or 
crystals, the process is complete. The indiarubb^’ cork 
with the tubes should now bo removed from tlio largo 
bottle containing the chlorine solution. This bottle should 
then be corked with the glass stopper 'which belongs to it. 
Each large bottle bears a number corresponding to that 
on its own stopper. 

(7i) Use of the Chlorine solution for chlorinating water i — 
Preliminary sedimentation with alum is advisable. One 
ounce of chlorine solution by measure is ^sufTicient to 
sterilize 5 gallons of water. After the addition of the 
chlorine solution, the water should be allowed to stand 
for about half an hour before being used. 


53. Nesfleld’s Apparatus. — ^This bottle is included now in the 
Eeyt’-s apparatus. Nesfield’s method of evolving chlorine from 
the same chemical is extremely simple. The apparatus consists 
solely of a small glass- stoppered bottle of 1-2 ounce capacity. 
Tn the neck of the bottle 5 vertical grooves are cut with a file. 
The three 5-gram tablets are crushed and put into the bottle. 
One dram of strong hydrochloric acid is added and the stop^icr 
replaced at once. By means of a small piece of string attached to 
the neck, the bottle is lowered into either 20 ozs. of water (if 
a standard strength solution is required whereby 1 ounce will 
sterilize 5 gallons), or directly into a 100 gallon tank. 

The gas, as it evolves, bubbles out through the grooves in 
the neck of the bottle and is absorbed by the water in which tho 
bottle is lowered Two practical pomts may be mentioned. 
Firstly, some bottles do not sink and may require weightinc^ with 
broken glass ; secondly, the gas is sometimes evolved rapidly and 
some is lost before the stopper is replaced. This may be pre- 
vented by wrappmg the potassium chlorate powder in a cigarette 
paper m stopper rarely blows out but should this happen, 
the remedy is simply to tie the two string tapes over the stopper 
or fit the bottle with a rubber band. 


dioxide^lilorine may also bo 
eyolyed by the action of hydrochloric acid on Manganese diO‘xide 
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HYPOCHLORITE SOLUTIONS. 


or iho crnclc ore, or again by sulphuric acid on manganese dioxide 
and salt mixed. Both processes require apparatus and are 
therefore not suitaljje outside a laboratory. 

55- Summary oT thess methods. — Objections to these methods of pro- 
ducing chlorme are many. Only limited quantities of chlorine 
sojution can be made and more or less expert attention is re- 
quireel tliroughout the process of manufacture. 

The apparatus, as issued now, is bulky and fragile. Rubber 
iubing quickly*rots under the influence of the wet gas evolved. 
The rubber corks become hard, and then fit imperfectly, allowmg 
leakage This leakage is accentuated by the head of pressure 
to lie overcome by the gas. 

Other olijections are that hydrochloric acid is difficult to 
stopper and transport ; potassium chlorate in bulk, as ship or 
rail stores, is uol. ulirllv explosive, and, finally, the gas as evolved 
contains not only chlorine but euchlorine (CIO 2 ) and a somewhat 
objectionable taste is imparted to the water in consequence. 

With the improvement in bleaching powder supphes and the 
possibility of manufacture therefrom of stable solutions, this 
method juay bo looked upon as only a temporary measure. 

56. AppfScation 0 ? method to Jarge tanks. — Place the required amount 
of Potassium chlorate m a largo empty bottle and add the re- 
quired amtiuni of Hydrochloric acid through a tunnel. To find 
the amounts required, divide the capacity of the tank in gallons 
by 8 and it the resultant is multiplied by 1 it gives potassium 
chlorate in grams, and by 8, hydrochloric acid in minuns. 
The chlorine aiven ofi and passed mto the tank gives a strength 
of 1 m 500.000 

Close the stopcock leadmg from the funnel and open the 
stopcock leadmg to the tank When all the potassium chlorate 
has lieon decomposed, which is mdicated by gas ceasing to come 
oft, fill the bottle with water tluough the funnel. In doing 
this, all contained gas is either displaced and passes mto the tank 
or else goes mto solution. When the bottle is full of water, 
open and pour tlie chlorme solution mto the tank. No chlormo 
IS i.lieii lost. 

Ilyi^oMoi lie sohihons 

5?- ChemicaSJv prepared. — Tlie solution of blcachuig powder already 
rofcTied to is a hyjiochloriie solution. Such a solution howeyer 



ORGANIC CHLORINB COMPOUNDS. 


is not stable for long periods of time and furthermore requires 
standardizing at each manufacture. The production of a stable 
solution of constant high chlorme content and suitable means of 
packing the same, should go far to remove all difficulties in the 
way of sterilizmg water supphes on field service. 

58. Electrolytically prepared.— Hypochlorite solutions are reacWy pre- 
pared by electrolyzing a solution of common salt at low tem- 
peratures. The strength of such solutions is low, rarely exceed- 
ing 1*2 per cent. For this reason and its'vnon-stabiliiy, elec- 
trolytic hypochlorite solution has not often been used practi- 
cally for sterilizmg water supplies. Such solutions are, however, 
useful as disinfectants. The same solution can be made from 
sea-water. The best known of plants is Mather and Platt’s, 

Organic Chlorine Compounds, 

59. Chloramine-T.-— This chemical is prepared from ^ by-product 
of saccharin. Its fuU name* is paratoluene-sodium-sulphochlor- 
amide and in solid form may be preserved indefinitely. It is 
non-corrosive and non-toxic. A 16 per cent, solution can be 
formed from it and the compound contains 25 per cent, available 
chlorine. Its action on water is favoured by the presence of 
carbon dioxide, but much interfered with by the presence ot 
magnesium salts. No taste is imparted to water but its act on 
IS slower than that of bleaching powder.^’ 

60. Halazone. — ^Another aromatic chlorine compound of moderate 
stability is Halazone or p-sulphondichloraminobenzoic acid. 
It is put up in tablets and one tablet will sterilize one quart 
of water ; its use is limited to small quantities of water. These 
tablets are probably not so satisfactory as bi-sulphate of soda 
tablets as the chemical deteriorates rapidly in tropical climates. 

Electrical Treatment. 

61. Ultra-violet Rays. — ^These generated in vacuo by electrolyzed 
mercury vapour at incandescent heat, were at one time experi- 
mented with, but the action of the rays bemg mterfered with 
by suspended matter in the water and such contaminated waters 
being those essentially met with on field service, the idea has 
been abandoned except as fixed mstallations in towns, etc. where 
a very clear water supply is obtamable unfiltered.^® 

Similar ob 3 eotions make the use of Ozone unsuitable, 
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BAOTBBIOLOGIOAL TESTS EOE WATEE. 


Tests For Sterility. 

62. Starch-Iodide Test. — ^To prepare starch-iodide solution, dissolve 
4 oz. of Potassium iodide m 1 pmt of water. Add this 
to mucilage of starch prepared by boihng J oz. of starch in J pmt 
of water and made up to 1 pint with cold water. 

Added to a water containing chlorine a blue colour is given. 
If a treated water contams a trace of chlorine at the end of 
half an hour, sterility (for pathogenic organisms) may safely 
be assumed.* 

63. Benzidine Test.- — ^Add 1 c.c. of a 0*1 perjcent. solution of 
benzidme m 10 per cent, hydrochloric acid, to 100 c.c. of the 
water to be test^. A deep blue colour is given if chlorme is 
in excess, an orange colour as the excess disappears and finally 
a bright yellow colour when 1 part chlorine is present in 500,000 
parts water. This test will mdicate 0*005 parts chlorine per 
1,000,000 parts water. 

64. Bacteriological Test. — One only will generally be necessary under 
field service conditions, %,e., examination for presence of B. 
coli group. The standard to be aimed at after chlorination is 
absence of B. coh m 50 c.c. 

Before chlormation, the ordinary empirical standards, 2 ® i.e,, 
not more than 1 bacillus coh m 10 c.c. river or stream water 
and total bacteria not over 100 per c.c., will prove very exacting 
m India where cattle pollute water supphes so freely. It must 
further be emphasized that to make a correct interpretation 
of bacteriological analyses requires considerable experience of 
practical conditions as weh as of laboratory technique. Briefly 
waters may be divided mto filtered and unfiltered. In filtered 
waters, amongst which may be included water from deep springs, 
bacillus coli should be absent in 100 c.c. For unfiitered waters, 
no standard is generally apphoable. 

Water Storage. 

65. As the patterns and scales of water utensils are likely to be 
modified and wiU vary with transport conditions, the medical 
officer should ascertam on mobilization what the autlionzed 
equipment of his xmit will ba For this reason the receptacles 
mentioned below are described only in brief and scales have 
been omitted. 
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WAtTER STORAGE— RECEPTACLES. 


{a) Water-bottle . — Capacity pints Wliilst usually’ manu- 

factured of alumimum, it may m tunes oi iiiotal scarcity 
be made of zmc or galvanized irqn. (Sec soctioji 41.) 

(6) Ghagul . — Two patterns exist (1) Ambulance chagul witli 
capacity of 1 gallon, and (2) a 2-gallon chagul 

(c) Pahhd . — zmc receptacle of S gallon capacity, /eoverod 
outside with blanket cloth and rope netting. The blanket 
cloth IS provided to allow oi wettm^, and so the coolmg 
of the contents by evaporation 

(d) TanTcs . — The most serviceable unit tank is one made of 
canvas and for convemence in chlormation should be 
of 100-gallon capacity. [Plate 2.] Laigo metal or 
ferro-concrete tanks may be erected at railheads, or whore 
transport allows. Mobile tanks, such as water carts and 
mechanical transport filters, have not been tried yet 
under Indian field service conditions. 

66. Improvised receptacles, etc.— [Plate 3.] Local receptacles, such as 
Chatties, Persian hubs, “ Diggies,” etc., are often valuable ad- 
juncts to the authorized equipment. In the choice oL tJioso, 
discard vessels which have narrow openings and do not permit 
of hand-cleansing. Before use, they should always be sterilized 
with boihng water or chemicals. When in use, dip])ors should bo 
provided to prevent fouhng by the msertion oi mdividual 
htas, etc. 

Where paulins are used, they must have dust covers. Tlio 
usual practice of digging out a place for a tank should bo given 
up and mud walls be bmlt up when possible Such tanks should 
be narrow and deep. 

Where bitumen is available, serviceable tanks can be con- 
structed with bricks and Imed with this materia]. 

67. Lyster Water Sterilizing Bag.— The foUowma: appluuico designed 
by Major W. J. Lyster, U. S. Army Medical Corps, is" described 
ni detail as, with a httle ingenuity, it can bo iinjirovisecl It 
cons^ts of a canvas bag of woven flax, 20 inches m diameter 
and 28 inches in length, sewn to a flat galvanized rmg, hinged 
so that it folds at one diameter. IJphccd at lour equidistant 
pomts on the ring are two crossed pieces of hemp rojio en- 
abhng the bag to be suspended. The weight when fiUod Avitli 
water is about 330 pounds. Five nickel spring faucets are 
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CLEANSING OF WATER RECEPTACLES. 


placed at equal spaces about the bottom edge of the bag. The 
neck of these faucets is small enough to enter a water-bottle 
which can be filled in 10 seconds. The empty bag weighs from 
7-7 J lbs. and fold^into a convenient package for carriage in 
the field. A filter cloth of mushn or flannel may be fastened 
over the mlet of the bag. After the bag is suspended and filled 
wi^h water, the contents are sterilized by addition of bleachmg 
powder etc (This is really an improvement on the Ishiji 
Filter ; see Section 31(6)). 

MelhocSs Qf cEeahsfng receptacles. 

68 . (a) Wafer -IxMUSf paLlals, etc , — ^Put into the receptacle a 

weak pale solution of Potassium permanganate of strengtii 1 oz. 
to 2,000 gallons, shake thoroughly agamst the sides, leave for 
5 minutes and then pour out. If the colour remams, the vessel 
IS clean. If the colour disappears, repeat until clean. Iodine 
solution, 1 in 1,000, may also be employed. 

(6) “ Biggies ” and Tarpaulins should be scrubbed once a 
week and loft to dry in the sun. 

(c) Large metal tanks require supporting on phnts in such 
a manner that one side projects at least 9 inches to allow, if 
not already fitted, of a flush-out tap bemg provided at the 
Ijottom. A manhole is necessary at the top to allow of entry 
and thorough periodical scrapmg. Ordmaiy sediment is i^moved 
])y flu slung out, the stop-cock at the bottom bemg opened. 
The drmkmg water outlet pipe should be at least 6 mches from 
the bottom so that sediment is not drawn off. 

N B . — Canvas water receptacles rot quickly when waters are 
very saline (eg, in Persia) ; such waters appear to predispose to 
tlie grovv'tii of Appirgilliis niger, a fungus which has a peculiarly 
harm Lid eflect on tents and canvas. \Yashmg m strongly- 
chlormated water has been suggested as a preventive of fungus 
giowth. 


Regulations regarding water supplies. 

69. ReccpfaGlCS. — Vessels or tanks in which drmkmg water is 
stored, as well as lieing carefully covered, should be raised off 
the cyound and provided with taps Fi'equent cleansmg and 
ponodica! disinfection are essential Water tanks and water- 
bottles must be ficquently inspected by a medical officer.*^' 
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BEGULATIO^rS EEGABDING WATER SUPPLIES. 

(^,^._^Commanding officers also should satisfy themselves 
that the water arrangements are good.) 

70. In camp- — ^As water-borne diseases are so frequently spread by 
contammation of water supplies by the troops themselves, pro- 
tection of the source requires very constant attention. Wlien- 
ever there is reason to suppose that a water supply may b^ con-*' 
taminated, all water used for drinkmg or m kitchens will be 
boiled under regimental arrangements, or subjected to such 
other method of purification as may be available. 

Mfiitary Pohce, or in their absence the first troops to arrive, 
will mount sentries on aU water supphes likely to be required 
for use, with such orders as will prevent any form of pollution. 
These sentries will not be withdrawn until permanent water 
guards are detailed.^* 

The water supply will always be selected in conjunction with 
the samtaxy or other medical officer who will satisfy himself 
as to Its fitness for use-^s The medical officer (D. A. D. M. S. 
when available) will also advise on the methods of protecting 
the source, coUectmg, storing, distributmg and purifying the 
water®® (In this connexion, to prevent contamination of 
purified supplies by each soldier, special tin dippers must be 
provided for fiUmg chaguls and water-bottles etc. A camp 
policeman should be on duty at aU times to see that no drmking 
cups or water-bottles are dipped into storage tanks. Chlonna- 
tmg stations should be established within easy reach of most 
units. Outlying units, unprovided for, should report at once 
to the nearest sanitary section or water unit so that special 
arrangements may be made). 

If water is obtamed from a stream, horses will be watered 
below the place where troops obtain their drinking water, but 
above bathing and washing places. Patrolling by mounted men 
will often be necessary above the spot where the drinking water 
is drawn.®’ 

The water supply will usually be marked with flags by the 
advance party of engineers : — 

White for drinkmg water. 

Blue for watering places for animals. 

Bed for washing and bathing places.®® 
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fiEtJtJLATIOSS feE(JAEt)ING WATEE 


When Efecessary, liotices will be put up showing the uses to which 
any supply is to be put, or sentries posted to ensure that in- 
structions regarding it are carried out*^^ 

[N.B . — Notices sflould be in the various languages necessary.] 

A plan of the camp should be on view at the Commandant’s 
offica®® 

\t running water is not available, a rough barbed wire fence 
or some other form of fencmg should be placed round the water 
supply to keep* out animals which should in this case, be watered 
by bucket or nosebag. Washmg should be allowed only at some 
distance from the water supply. Similar precautions are neces- 
sary with runnmg water if other bodies of troops are halted lower 
down the stream 

Whatever the source of water supply, i| many animals have to 
be watered and the frontage is small, hours for watering and 
the route to and from watermg places will be laid down for each 
unit. Three to five mmutes may be taken as the average time 
for watermg an animal. 

When ground is allotted, each commander must be informed of 
any localities or dep6ts outside his own area on which he may 
draw for water, etc.®® 

71. On the march. — If a long halt is contemplated, a stafi officer 
accompanied by an engmeer and a medical officer with sufficient 
pohce and orderlies should be sent forward to select haltmg 
grounds near good water. He should arrange for the methodical 
distribution of the water supply and take measures for its 
protection until the mam body arrives.®^ 

In movements by rail, troops are not to use the water supply 
without authority from a railway transport officer.®® 

72. In Fortresses. — Should the source of the water supply be 
without the area of the fortress, special arrangements for 
storage of water must be made.®® 
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•CHAPTER m. 

DISPOSAL. OF WASTE PRODUCTS. 

73. The subject of this chapter is the most important one in Field 
Sanitation. In this and other chapters it will be noted that 
the subject haS not been confined entirely to field service 
conditions : this is done for two reasons ; firstly, because the 
Lines of Communication m India are sufficiently long to bring 
one back to what may be called cantonment life, and secondly, 
because the principles of conservancy and the apparatus do not 
differ materially m the field, and many a more permanent device 
can with mgenuity be copied m the field m simpler form, if the 
prmciple is once explamed. 

74. Objects in disposal. — ^In the disposal of waste products the 
object to be aimed at is to render them innocuous. Innocuous 
IS held to mean * — 

(i) that pathogenic germs are eliminated and hence sources of 
mfection are reduced, 

(u) that its nature is so changed that it no longer allows of 
the breedmg of insects, flies, mosquitoes and other disease- 
carrymg or obnoxious pests, and 
(m) that it causes no offence by vapours, smells, etc., either 
before or durmg the process of disposal 

75. Composition of waste matter. — Waste matter divides at once 
mto sohds and hquids, and these comprise , — 

Solids — 

Human faeces 

Kitchen garbage. 

Stable refuse. 

General Camp Refuse : — 

bits of crockery, tins, paper, rags, condemned bhoosa, 
stores, etc. 

Carcases and Corpses. 

Offal from slaughtermg places. 
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Liquids — 

Urme, human and animal 
Kitchen sullage (grease). 
Ablution sullage (soap). 


DISPOSAL OF SOLIDS. 

Surface disposal. 

76. The main objection to the surface disposal of any form of sohd 
refuse is that the orgamo matter rapidly undergoes decomposi- 
tion and so provides an ideal pabulum in which flies and insects 
of many varieties deposit their eggs and ultimately hatch in 
i n n u m erable quantities. In addition the sight and smell are 
often pecuharly of ensive. 

At the same time there are occasions when this method must 
compulsorily be resorted to ; e,g., m the disposal of the carcases 
of several animals where burial or mcineration is quite impracti- 
cable. Again, preparatory to mcmeration, it must often be 
adopted in order to dry litter of all lands, but in such cases the 
ultimate disposal cannot long be delayed. 

In the case of human excreta, were it not that privacy is 
naturally sought and hence selected sites are over-fouled, it is 
probable that less nuisance would be caused by the deposition 
of human excreta on the surface soil m parts of India where the 
sun^s heat is e^reme, the soil sandy and the population scarce, 
than IS frequently caused by ill-supervised and primitive trench- 
ing. In practice no sanitarian would advocate this, except 
possibly in the single instance where a small body of troops is 
traversmg a desert by a route unfrequented and not to be 
followed within a reasonable period by other troops or be re- 
traversed. 

Manure. 

77. As manure is rarely buried, the subject may best be dealt with 
here. 

Litter and dung from lines, prior to removal and ultimate 
disposal by the methods about to be described, must be piled on 
an impervious platform provided with a raised edge on three 
sides, This should be swept clean daily, 
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78. Drying platform for Manure.i—(Plate 4, Fig. 1.) Suitable 
dimensions are: — 10 feet square; walls 6 inches high; floor 
4 inches thick and slopmg towards the front edge to allow 
moisture to dram away. 

It can be made of a mixture of 1 part sand to 7 of chopped 
straw (“tibbm”), mixed with the minimum of water to give 
plasticity. Addition of 1 part of cement gives a hard smooth 
surface. It should be allowed to dry m the sun for 24 hours, 
and drying then completed by burmng htter on the surface. 
The less water used m mixing, the less likelihood will there be 
of cracks forming, which would require to be filled m with more 
plaster. Fmally, the whole surface should be treated freely with 
crude mineral od. 

Litter should be spread so as to leave a clear margin of 1 foot 
width at the edges, and the whole surface should be swept clean 
every day. This platform is most useful m hot dry climates, 
and especially for horse manure which has to be burnt. 

Methods of Disposal 

79. Spreading. — On hard level ground freely exposed to sun and 
wmd, each day’s htter and manure should be spread out m a 
thin uniform layer not exceedmg one mch m depth, and v ell 
raked over m the afternoon of the same day and on the two 
following days, m order to break up the nodules of dung. 

Owmg to rapid dessication, manure thus treated soon ceases 
to be attractive to flies, and the heat of the sun kiUs^ eggs and 
larvae exposed to it m a very short time. One day’s manure 
from 500 horses standmg contmually m the hnes, when spread 
as described, covers an area 25 yards by 25 yards. Three areas 
of the required size, separated by road^^ays 12 feet m width, 
should be marked out on a suitable spot (which need only be a 
few hundred yards from the hnes), and used m succession for 
three days ; after which, the first day’s manure should be com- 
pletely dry and then the fourth day’s output may be spread as 
before on the top of the first, the fifth on the top of the second, 
and so on until the blocks of dry manure become moonveniently 
high, when fresh areas should be selected. 

80. Used for road-making. — (Plate 4, Fig. 2.) Dry manure fo ms 
excellent roadways over desert sand. It was foimd po^ible m 
Egypt to utilize this substance in a manner to which no objection 
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could be taken on sanitary grounds Furthermore to find a tJSe 
for a troublesome waste product is always satisfactory and it is 
particularly in sandy districts that manure is so difficult to 
dispose of by mcmeration owmg to the admixture of sand. 
Tracks are excavated to a depth of 14-18 mches and filled with 
10-12 mches of manure, dried or fresh This should be rolled 
if possible. On this, sand — or murram or budgery which bmd 
better — is laid, watered, and rolled or rammed. When it wears 
thm, more sand, etc., should be added. Success depends upon 
the climate bemg dry and the foundation bemg porous, e.^., sand 
or gravel, otherwise fermentation will set*' up rapidly and the 
road surface be forced up.^ 

81. CI6se-packing. — The success of this method depends upon the 
fact that the heat generated by fermentation m a closely-packed 
heap of fresh stable manure is as great as from 136-169 ®F. four 
mches beneath the surface, whilst the house fly larvae are rapidly 
killed at any temperatures above 114*8 °F. 

Hard level ground should be prepared by puddlmg and smooth- 
ing the surface and allowmg it to dry m the sun. The manure 
may either be dumped separately each day or the original dump 
be extended laterally* In either event the prepared surface of 
ground should extend three or four feet beyond the base of the 
heap. 

The manure should be made mto a compact rectangular block 
not exceeding five feet m height, with shghtly sloping sides. 
E^h load as dehvered is beaten down with shovels and sprmkled 
with water m dry weather. Beatmg and smoothmg the sides 
with shovels completes the process. 


82. Roubaud’s method.s— Roubaud claims that, from the sixth day 
manure placed m heaps no longer eontams lanr®, as these have 
migrated to the base for pupation. Anti-fiy measures must, 
therefore, be undertaken withm five days of staokmv. For the 
first 24 hours fresh manure stacked m heaps does lot oontam 
larvae but eggs. These then hatch and the larvae migrate to the 
surface iMvn^ the hotter internal region where fermentation is 
greatest. He Mvooates, therefore, turnmg the surface layers each 
day on the 2nd, 3rd and 4th days after staokmg, ,0 that the 
larvae are broi^ht mto contact with the heat of the interior and 
are therefore Med at once. If fresh manure is added daily to 
toe stack, this should be buried m the hot parts and not mwely 
laid on the surface* ^ 
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Experuneiits conducted at QuetLa on this method may be 
quot^.^ 

For the first six or seven days that this method was in oper- 
ation it was only oscasionally, and after careful search, that 
larvae were found. The procedure then followed was to turn 
over the manure heap twice daily. The heap was made horse- 
shoe shaped, the morning and evenmg collections were deposited 
in the concavity, covered over with the old manure to a depth 
of 18 mches, left for some 8 to 10 hours, and then the whole 
mass stirred up.* At about the end of the first week the mass 
became very bulky. As the bulk moreased it became more and 
more difficult to handle, with any certainty that the covermg 
and mixing were properly carried out, and larvae began to appear 
in large numbers. About this time there was a certam amount 
of ram which may have accounted for the mcreased breedmg. 

Instructions were now given that the fresh manure should 
first be deposited adjacent to the “ heap.’’ Later, after digging 
out the centre of the old pile the fresh manure was to be 
shovelled mto the excavation and covered over. This was 
Unsatisfactory as a portion of the fresh pile was always left %n 
situ, and provided a suitable breedmg place for the flies. 

The next plan was to deposit the fresh manure adjacent to the 
old, to cover it with the latter, and to leave untouched for 24 
to 72 hours. It was noted that the collection covered m this 
way was considerably larger when the whole process was carried 
out under observation than when left to the syces and mehtars. 
On one particular day the pile was found to be conical m shape, 
and whilst it had nearly 3 feet of old manure deposited on the 
top, m several places on the sloping sides there was less than an 
inch of covering. 

From this i^ was learnt that the manure to be dealt with must 
be of unif orm thickness, flattened on the top, and the margms 
Well defined* Some form of simple mdicator is also required to 
ensure the covermg of old hot manure bemg of a sufficient 
depth all over (at least 18 mches). Durmg the period several 
temperature observations were taken, but the surface temper- 
ature never exceeded 62°C., whilst at deeper levels it was still 
lower. LarvsB were found m large numbers m places registering 
betVeen 60® and 62® C. Fresh manure, after standmg for a short 
time, was found to have a surface temperature of 19® to 22® C., 
and a deep temperature of 23® to 26® C. 
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The heap was inspected four days after the camp was vacated 
and larvse were only found with difficulty. On the whole, the 
method works well but requires a lot of supervision and careful 
attention to detail 

83. Blanchard’s method.^— Blanchard pomts out that fermentation 
IS caused by anaerobic organisms which forfii carbonic acid and 
other gases irrespirable by the maggot. The larvse soon make 
tracks for the bottom or sides of the heap. They dislike hght 
so they remain dormant some little distance from the outside 
during the day, but if the heap is exammfed at night it will be 
observed that they escape at the sides and, falling on the ground, 
bury themselves therem. They beat a particularly rapid retreat 
from those parts of the heap where, m order to encourage the 
movements referred to, a certam amount of moisture is added. 
Nothmg IS easier than to brmg about these conditions. 

A rectangular trough is constructed of cement, etc., 4 inches 
deep, 22 feet long and 12 feet wide In this receptacle a platform 
IS constructed m the form of a grid, shorter and narrower than 
the trough m which it rests. It is supported by wooden uprights 
fixed m the bottom of the trough. In one of the sides of the 
latter is an orifice allowing any liquids to flow from the trough 
to a neighbourmg cistern, also made cement-lmed and measuring 
5 feet by 6^ feet by 4 feet deep. A pump is fixed in this cistern. 

Manure is placed on the platform and daily additions made. 
For the first few days the new deposits are watered. The water 
penetrates through them and falls mto the trough which pre* 
sently becomes full and is emptied mto the cistern. A certain 
amount of liquid, however, must always be left m the trough, 
else the larvae will manage to climb the waUs and escape. Bis- 
"Will also follow if there is any n^lect in removmg 
debris of ah kinds which may faU from the heap. When the 
cistern contains a certam amount of liquid it is no longer neces- 
sary to water the heap. Instead, it is doused with the liquid 
manure by means of the pump and this aids fermentation pro- 
cesses. By whatever method the larvse reach the periphery they 
take the fatal plunge into the trough and there are drowned, and 
are ultimately drawn off mto the cistern. Others wiU be eaten 
by birds which visit the trough. The water in the cistern may 
require oiling in a mosquito-infested district. [Plate 5.] 

84. Additional anti-fly measures.— H for any reason close-packing 
manure fails to prevent the appearance of larvae in the heap, 
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the stirfaoe of the manure (sides as well as top) should either be 
puddled over with a four -mch-thick layer of clay, or clayey soil, 
niixed with water and smoothed of with spades ; or covered 
with a layer of saclmg soaked in heavy oil and weighted down 
with stones After the lapse of a week the sacking may be 
removed without risk of breedmg re-commencmg.® 

A crude tar or creosote oil such as green tar oil or neutral 
blast furnace oil gives better results than crude mmeral oil. If 
simply watered^ on, 1 gallon will suffice for 100 square feet of 
surface.’ 

Another useful adjunct is to lay larvae traps. Square ration 
tins are used. These have shts made m all four sides at a level 
of about 2 inches from the bottom ; the shts are kept open by 
means of a pebble placed mside so that the upper edge over- 
hangs the lower. The tms are then filled with about 4 inches 
of sand or ehaf and are embedded m the manure so that the shts 
are on a level with the surface of the manure. On wet nights 
the tms require covers. Over 5,000 larvae may be caught in one 
trap in a night ® 

Adult-fiy traps (see section 190 et seq) should also be set in 
the vicmity of manure heaps. 

Incineration. — ^Incmerators are dealt with later. No pattern 
will deal with manure that is heavily charged with water or sand. 
Incineration to be successful must be carried out at once and 
each day’s output must be entirely consumed within 24 hours. 
This however is often impracticable m wet weather and also on 
account of sufficient mcinerators not being available. The in- 
cinerators themselves require constant attention and any material 
which may fall through the grids without bemg consumed, must 
be raked out daily and burned, otherwise secondary foci of 
fly breeding will be established. 

Litter thus burnt provides often the only fuel available m 
camp for the incineration of other waste products and, if wet or 
sandy, arrangements must be made to dry and riddle it first. 
The litter after bemg collected from the hues should be spread 
out thinly for from 6-8 hours. The bare ground should not be 
used, but boards, or corrugated iron sheets if available, ^e 
latter retain the heat of the sun and not only form efficient 
dryers but also can be erected as roofing when rainy w|^ther is 
prevailing. 
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86. Some data. — The litter from 100 horses requires a drying space 
of about 45 square yards. 

Two men can riddle the dried htter bf 130 horses in one hour.® 

A horse produces 20 lbs. of htter per diem if it does not leave 
camp.^® 

87. Regulation. — Litter should not, except temporarily, be depo- 
sited nearer than 600 yards to an inhabited buildmg,^^ 


Burial. 

88 . Disposal of waste matter by burial is an improvement on surface 
disposal, as, if properly carried out, it fulfils the condition that 
no offence to sight and smell is created Though on field service 
it IS often a matter of expediency, it should not be lost sight of 
that burial constitutes a biological method of treatmg waste 
organic matter. 

The process of dismtegration, — chemical, bacterial or by the 
action of the mhabitants of the soil,— takes however a considerable 
time to be completed. Little change is effected m one month 
and, dependmg on the nature of the soil, the total period may be 
from 4 to 6 months In view of this, m practice it is necessary 
to abandon for future use all ground which has previously been 
used for burial 

89. Objections to Burial.— The practice of burial is not without 
many objections. Prmcipal amongst these are . — 

(a) Unless well covered with earth and often specially treated, 
burial pits or trenches are frequently sources of fly-breed- 
mg. 

(&) Water supphes, such as wells and surface springs, may be 
grossly fouled by drainage of the sub-soil water from the 
region of such pits. 

(c) Prior to being filled m, pits are often offensive and attrac- 
tive to flies. 

{d) The process of excavation entails much labour and often 
IS not possible in rooky ground. 

(e) The level of the subsoil water may be so high as to preclude 
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(/) The formation of trenches, such as are used for human 
excreta, is wasteful as regards ground space, and in peri- 
meter camps jis practically impossible. 

(g) Pits, etc., may easily be flooded by storm water. 

90. Suitability of Burial.— Burial is most suitable when 

(а) The material is not readily combustible, e,g , carcases, 
corpses, kitchen 'grease, tins, pots, etc 

(&) Incineration is impracticable owmg to lack of fuel, wetness 
of fuel, or shortness of the halt. 

(c) For mihtary reasons when smoke is to be avoided 

{d) When there is a sufficient tramed personnel to ensure 
thoroughness of burial. 

(б) Where the ground is composed of loose sod capable of easy 
excavation, the space unlimited, the ground slope favour- 
able as regards water supply and the latter is either in- 
dependent of weUs or from a safe source, and in the case 
of open trenches, the prevaihng wind will not blow from 
these m the direction of troops. 

Fsecal trenches. 

91- The first principle m the use of any form of trench is so to 
construct it that the surroundmg ground is not fouled. If 
this occurs, then infective material may be carried back mto 
the hving area by human feet or flies. 

Two mam systems of trenches are now used in mihtary life : — 
(i) Shallow trench. 

(u) Deep trench. 

(i) Shallow Trench. 

92. The dimensions of this are 3 feet by 1 foot, and 1 foot is the 
regulation depth for each day’s use. A width of 9 inches is more 
convement for the Indian.^ ^ jjj India, to provide a sufficient 
covermg of earth when re-fiUed, 2 feet should, where circum- 
stances permit, be the mimmum depth for tr^hes used only 
for one day. The followmg points should be carefully studied : — 

93. Site. — Regulations lay down that trenches should be constructed 
at least 100 yards from water supphes and kitchens, preferably 
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to leeward and not in or near gullies whidb, when it rams, dis- 
charge mto the water supply, nor m any situation the dramage 
or filtration from which may possibly^ reach and so pollute the 
water supply.^® 

Where bodies o£ troops are camped or bivouacked close to- 
gether, the general position of the latrines and kitchens of each 
area will be settled by superior authority, m consultation with 
the senior medical officer : that is to say, it will be decided whether 
they are to be m front, at the rear, or m thp flank of an area.^^ 

In perimeter camps the position of mght latrmes must be 
arranged m accordance with the requirements of the tactical 
situation, but whenever possible they should be outside the 
perimeter, under charge of sentries. Day latrmes must be 
further away but withm the line of pickets.^® This last order 
is at variance with that laid down m F. S. Kegs., Part I, Section 
143(2) which states that the night latrines should, whenever 
possible, be inside the perimeter. The former regulation is, 
however, preferable, though rarely possible on the North-West 
Frontier. 

The considerations, then, are mihtary as well as hygienic. 
In any case trenches should not be dug mdiscrimmately around 
or m difierent parts of a camp, but withm a definite area, com- 
monly described as the conservancy area, m which all latrines, 
urinals, absorption pits, mcinerators and swiU tubs should be 
located,^* wth the sweeper estabhshment adjacent. 

Surface drams should be cut around this area if flooding by 
storm irater is anticipated. 

The area in standmg camps is usually indicated by a yellow 
rectangular flag with a central circle, red for British and black 
for Indians. 

94. Space.— If the space is unlimited, it is as well to guard against 
placmg the latrines at the start too far distant from camp, or 
makmg too free use of the land. Latrmes sited far from camp 
lead to greater difficulties m supervision and further a tendency 
arises, prmcipally on the part of followers and others, to avoid 
this area and to foul the ground more adjacent to the camp. 
This habit of the follower of mdiscrimmately fouhng the ground 
is one which calls for special measures and, m particular, latrines 
for this class should be erected at the earj^est possible oppor- 
tumty on the arrival of troops at any campmg ground. 
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If the trenching space is limited, greater use must be made of 
it by deepening the trenches in the &st instance and secondly by 
rigid adherence to hareful planning and measurements, based on 
the following data. 

Given that the surface dimensions of each trench are 3 feet by 
1 foot, the requirements will be on the^followmg scale — 

1-500 men 5 per cent. 

600 and ovei; 3 per cent. 

Economy of ground is effected, further, if the area demar* 
cated is rectangular. 

95. Trench construction, — Trenches should be commenced first at the 
side of the area most distant from the camp, the first trench 
bemg cut in a corner of the rectangle, 3 feet from the back line 
and 1 foot from the side. The next trench is cut leaving the 
same space behmd and feet of earth between it and the 
adjacent trench, and so on until the requisite number has been 
completed. When new trenches are required, these should be cut 
midway between the old ones which are then filled iil> Subse- 
quent trenches are cut by extending the same line if frontage 
IS available, and if not, then m front of the old trenches, 
leaving one foot interspace. [Plate 6, Fig. 1.] 

As some form of screening, sahtas, brushwood, etc., is 
usually required, unnecessary re-erection of this will be avoided 
if the trenches are cut m the above manner. Screening should 
be carried round the sides to at least 6 feet in front, the entrance 
being single and in the centre and provided with a six-foot over- 
lap to ensure privacy. 

In digging trenches, much future trouble wiU be avoided if 
attention is paid to certain points ^ 

(a) Grass, ^f present, should be removed, if possible, as one sod 
and placed at the back of the trench. 

’ (6) Soil excavated should be heaped on this in one mound, 

stones being thrown out. 

(c) Right angles should be maintained in the excavation so as 
to give more space in the trench, and also trenches should 
be paraUel and at right angles with the base line. This 
ensures 9 inches of firm soil as a foot-rest on either side 
of the trench when a second series is cut in between the 
first. 
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(d) Throughout construction, the non-commissioned officer in 
charge of the fatigue party should have handy a S-foot 
stick, notched at 1 foot and ffiet. Another useful time- 
saving device is a lei^th of string knotted at the requisite 
measurements, which, stretched along the base line, indi- 
cates at once where pegs may be driven and the whole 
party commences work at once. Sample trenches cut by 
an experienced soldier are soon departed from by the 
novice, if the eye alone is used as a%uide. 

Trenches deeper than 3 feet are impracticable to construct with 
ordinary shovels. 

96. The Trench in use. — Trenches cut 3 feet deep may be used for 
3 days, those 2 feet deep for 2 days. 

Each time the trench is used, the occupant of the stall must 
be made to shovel in a small quantity of earth from the heap 
at the back of the trench. The amount should be just sufficient 
to cover the excreta. The sweeper from time to time should 
sprmkle crude kerosene oil into each trench. 6 per cent. Cresol 
solution or equal parts of cresol and crude kerosene are also 
effective as fly repellents. Lime is not so efficacious.^® 

Small G. S, shovels, one per 2 trenches, should be provided for 
shovellmg m earth as the use of the boot or foot is not satisfac- 
tory. Eailmg these, scoops can easily be improvised from 
kerosene oil tms,®® whilst a very simple shovel can be made 
from a foot-length of female bamboo, split longitudinally and 
roughly shaped. 

Paper for British troops is a samtary necessity, and should be 
provided m a covered box or receptacle so that it is kept dry 
and does not blow away. When used, care should be taken to 
cover with soil for the latter reason. 

For Indians an abdvst place or places is essential. One* or 
more soakage pits (see Section 141) should be constructed within 
the screened area, and loose soil strewn around. This soil should 
be swept into the pit daily by the sweeper A special water- 
receptacle should be provided, preferably outside the screened 
area so that sepoys and others may be seen filling their recep- 
tacles at this and not at unauthorized watering places. 

In the prevention of dysentery it would probably be valuable 
if troops could be prevailed upon to use heavily-permanganated 
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water from this main receptacle. In the case of British troops, 
permanganated water should he insisted on for the washing of 
hands after the use of latrmes, etc. 

97. Police arrangements. — Latrine areas must he regularly policed hy 
a member of the regimental sanitary detachment, to see that 
each man carries out instructions, that the sweepers apply dis- 
infectants, etc., that there is a sufficiency of latrines, that old 
ones are properly filled m, and that the area is sanitary. His 
tour of duty should not he longer than 2 hours. 

The conception that the inspection of latrines to determine 
their cleanhness is the duty of the medical officer is an erroneous 
one and should no longer he entertained. Inasmuch as the 
prevention of disease is his concern, his duties will carry him 
from time to time to this area, and from his inspections 
samtary (or in other words, hygiemc) recommendations may be 
made to his Commandmg Officer. The detection of gross un- 
cleanlmess or disobedience of sanitary orders does not however 
require an expert eye, and for this reason this work is primarily 
the work of the sanitary police. It may also he noted that it 
is the duty of the Orderly officer to make routine mspections of 
latrines at least once a day, vide Manual of Elementary Mihtary 
Hygiene, Section 60(12). As with all other military matters, 
the health and comfort of the men are primarily the care of the 
Platoon or Gpmpany Commander. 

98, Filling-ln of Trenches. — When trenches are filled in, which 
should be when accumulations reach withm six inches of the 
ground level, the remainmg soil should he replaced, crude kerosene 
sprinkled over this (2 pints per square yard), the whole rammed 
down and finally the sod, if cut, re-laid.®^ 

Old latrme sites should he marked with the letter L made 
with stones, staves or other suitable material.®^ 

— Experience on the North-West Erontier shows that 
shallow trenches should be avoided if possible. . 


(ii) Dee'p Trench. 

99. There can he little doubt that in India deep trenches are superior 
to shallow ones as they are much more capable of being rendered 
fly-proof. They are also preferable where for mihtary reasons 
trenches must be nearer to camp than 100 yards. 
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They are a necessity in trench warfare, and in sandy deserts 
where shallow trenches cannot be dug and, even, if specially con- 
structed, would soon fill up with drifting sand. In a pemneter 
camp or a beleagured garrison, such trenches can be constructed 
close up to the hving areas and rendered perfectly hygienic. 

They may be used either directly as latrines or as dumping 
pits, where tins or pails are used as filth receptacles, 

100. Objections to deep trenches. — The objections,^ however, are as 
follows : — 

{a) They are unsuitable where rapidity in providing latrine 
accommodation is important, e.g., on the march. 

(h) The labour mvolved is often heavy — large rocks being 
usually encountered below 3 feet. 

(c) The level of the sub-soil water is more likely to be reached 
than m the shallow trench. This is not necessarily an 
objection as, if only a foot or so of water hes at the bottom 
of the pit, it aids septic tank action. Construction is 
rendered more difficult and the danger of contaminating 
wells must not be lost sight of. 

(d) Revetments, covers, etc., are necessary, whilst railway 
sleepers, iron rails, corrugated iron, and timber generally 
may be scarce or unobtainable. 

101. Construction of Deep Trench.. — The dimensions naturally vary 
according to circumstances. A convenient size is one with 
inside measurements, exclusive of any revetment, 9 feet long, 

3 J feet wide and 8 feet deep. Every foot extra dfepth obtainable 
is an advantage as these pits are filled in when within 3 feet of 
the surface. 

The soil excavated should be heaped on one side only, giving 
some measure of cover, shade or protection from prevailing 
winds. Revetment is unnecessary in stiff soil. If sandbags are 
used, a trench of the above measurements will require to be dug 
in the first instance 13 feet long and feet wide and then be 
revetted with bags measurmg 20 by 10 by 6 inches. Some 650 
bags will be required. In deserts, revetment can often be done 
by struts or wattle more economically. 

To prevent maggots which develop m the depth of the pit, 
boring into the sandbags, working their way to the surface and 
pupating an inch or two beneath the surface of the ground, 
some form of fiy-barrier is required. The best method is to line 
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the whole pit with seeking stretched on wooden frames end 
soaked m crude mineral oa Failing this, an area 2i-3 feet in 
width around the, mouth of the pit should be coTered with 
strips of , closely- woven sacking soaked in oil. The method of 
laying this is clearly shown m Appendix U, Plate 7. 

The pit is next boarded over, more light saokmg or paper 
put down and soil thiown over the same to render the pit fly- 
proof. If used as a dumping pit only," the boards and sanVing 
should be removable, to enable a fresh place to be used from 
time to time and ensure the pit filling evenly. If the pit is 
used directly as a latrine, gaps for latrme seats or stances must, 
of course, be left m the boards. The space between seats should 
measure about 3 feet. 

102. Provision of Seats or Stances.— Por British Troops, if sufficient 
wood, is obtainable, an all-wood box should be constructed 
with self-closing lids. The seats may either be single or double 
on the ‘ back-to-back ’ principle. Ingenuity is required m devis- 
ing self-closing lids, the general principle being that the wooden 
lid is prevented from being raised to a vertical position by a 
‘ chock or stop ’ behind, and so falls under its own weight when 
released. The stop behind should be sufficiently high to prevent 
it acting as the fulcrum of a lever whereby pressure on the lid 
may cause the hinges to be forced. The best hmges consist 
simply of an iron rod workmg loosely at its ends m two screw 
hooks in the seat. [Plate 7 and Plate 22, fig. 2.] 

The holes m the seat should be pear-shaped : stress may be 
laid on the measurements of these as they are smaller than is 
generally thought. The depth from back to front should be 
11 mches, and the width at 3, 6 and 9 inches from the front of 
the opening should be 7i and 7J mches respective^. The 
front of the opening should be not more than 3 mches from the 
front of the box seat. Comfort is added if the upper edge of the 
opening is bevelled off smoothly. A space of J moh should be 
left at the seat hinges to allow for swelling of the wood, which 
invariably follows rain or the use of liquid disinfectants. A 
tin shield should be fixed underneath the opemng in front to 
direct urine into the pit. Circular holes are less comfortable but 
are rapidly cut with a compass saw. 

It is as well to remember that in rainy weather when the 
seats are wet, men avoid sittmg down and the seats quickly 
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B itLches in cross section, all round it ; saturate the earth taken 
out with solution “ C ” (see section 111), or 5 per cent, oresol, 
and then replace ; lastly, cover the trench and surrounding area 
to a distance of 6 Inches beyond the furrow with a 3 -inch thick 
layer of puddled soil.®® 

Filth receptacles. 

1 04> The shallow and deep trenches described have, by reason of the 
fouling and wastage of ground during lengthy occupations, often 
to be abandoned m favour of the much cleaner method of pail- 
removal and incineration. It need hardly be pomted out that 
this latter system is at all tunes preferable but requires much 
more apparatus. 

A short description is given of the various apphances which 
can be improvised as filth receptacles. 

105- Urine-separating devices. — (a) Far Bntish Troops. — A seat con- 
sistmg of a stout pole and supported at mtervals on forked 
uprights, IS erected with a fall towards one end of 2 inches m 10 
feet. A small dram is made out of biscuit tms, etc., or strips of 
galvanized iron sheeting, and is nailed to the posterior surface of 
the pole. The free edge of the dram or trough projects about 
4 mches behmd and is about 4 mches lower than the upper 
surface of the pole. This dram opens at its lower end mto a pit 
or receptacle# When m use, faeces drop dry mto buckets whdst 
the urme is caught m the dram and carried of for final disposal®* 

This device is much improved if another pole is erected behind 
and parafiel to the first, and planks are fixed across shaped to 
form seats. (Plate 9.) 

(6) Improvised system combining incineration on the spot , — 
This system, which has at times worked very well, was devised 
so that each mdividual should burn his own excreta and dispose 
of his own urine immediately they are passed. The system has, 
however, been condemned by many as bemg impracticable and 
msamtary. The latrme pans are made from biscmt tms and 
the mcmerators from paraffin drums. (Plate 10.) 

A thm concrete or puddled-earth platform may be made for 
the tms to stand upon. This should be 1 yard wide of the required 
length. 12 mches between seats is allowed for British troops 
where mdividual screenmg is not essential. If rough seats are 
not provided (and many consider that the squatting position is 
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mucli more hygienic bricks or pieces of wood to indicate the 
position of the feet, will tend to ensure that the separate tins 
for faeces and urine are correctly used. 

Pieces of newspaper are placed m the rear tins and each man 
does this before he leaves the latrine. Failing this, grass, hay, 
straw or old rags will do equally well. When the latrine is used, 
each occupier empties the urme from the front tin into the 
soakage pit and then takes hold of the four corners of the news- 
paper and places ifc and its contents into ^the . incmerator. A 
fresh piece of paper is placed in the tm ready for the next user.®® 

Various difficulties, however, arise. The incinerator must be 
kept burnmg ,* paper is often scarce and may blow about ; 
supervision is essential ; and finally, — an important point often 
forgotten — faeces are frequently of hquid consistency under 
field service conditions of life. 

Each day the tins are washed out with cresol solution and the 
, outsides brushed over with a mixture of cresol, oil and water. 
The platform is swept and dismfected. Incinerators are re- 
hghted m the mornmg. The construction of these is described 
in section 132. For Indiansgreater supervision would be required 
and an aldmt place provided at the urine pit. 

(c) Perforated latnne Latrme tins may be perforated 

and placed over small trenches filled with broken brick and 
sloped towards a urme pit. Liquids run off through the per- 
forations and the solids remain for burial or incineration. The 
broken brick, however, gets quickly fouled and will require to 
be taken up, burnt and re-laid. ' 

[d) Box latrine . — ^The materials required for the construction 
of this are an empty wooden ration biscuit box for preference, 
or other box complete with hd or a thick square piece of wood — 
2-3 inches thick — ^with a circular opemng m it to serve as a seat ; 
an automatically-closing lid to cover the whole ; an empty six- 
gallon drum ; two empty five-gallon cresol drums ; and a small 
piece of thin wire. {Plate 11.) 

The diameter of the seat opening should be one inch less than 
that of the cresol drums. Two re-inforomg bars of wood should 
be nailed on the inner aspect of this opening sufficiently far apart 
to permit of the oil drum fitting between them. This prevents 
lateral movement of the seat. A lid is made from the opposite 
side of the box, of such a size that it covers the greater part of 
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the seat and thus prevents it getting wet in rainy weather. This 
is hinged on by leather or other hinges and should be so fitted 
that it drops automatically over the seat. An elastic recoil is 
obtained of discarded motor tyres are used as hmges. 

The top of the six-gallon drum is next cut out. The seat 
rests on the brim of this and thus prevents access of flies from 
without. Two V ’’-shaped notches are out on each side of the 
drum diametrically opposite, 2 mohes apart and J inch deep ; 
^.e., 3ust sufficient to admit the wire handles of the inner drum 
next described. 

The two cresol drums are cut in half or a httle deeper ; the 
top parts are discarded and the bottom parts are used to serve 
as inner or faeces trays which are slung by means of wire handles. 
These drums are of special shape. A part of the side is bent in 
so that the upper brim presents a “reniform” instead of a 
circular outline. From the brim to the bottom of the tin this 
part, which is bent in by thumb or hammer, is moulded to form 
what is called the * urine flush,’ as it is down the outer side of 
this tin that the urine passes to the drum beneath. 

Two wire handles are ^made for each inner dram and diould 
fit exactly into the notches cut in the outer or urme dram. The 
large six-gallon drum is now placed on the ground, one of the 
cresol trays slung inside it and the seat with lid placed on top. 
Tin envelopes to hold paper, out from biscuit tin, are attach^ 
to the sides of the box and an overlapping tongue provided to 
keep out rain. 

The cresol tray (or faeces tray) should fit the posterior half 
of the outer or urine drum very closely, and should be slung so 
as to be not more than 2-2i inches from the level of the brim 
of the outer drum. Straw, dry leaves, sawdust, paper or oil 
may be placed in the bottom of the faeces drum. A few drops 
of pure cresol are placed in the bottom of the urine drum. Two 
mops of sacking ^ould always be at hand with a little cresol 
solution, for cleansing drums and trays.®® 

106. Pail substitutes. — (a) Cresol and Paraffin Drums . — ^As the 
diameters of these are rather small, openings should be out in 
their length, one-third of the circumference being removed. 
Sink the drums in the groxmd nearly level with the cut edges.®® 

(b) Biscuit tins . — ^These are not altogether satisfactory as a 
l^rge percentage qf tins leak badly and, being frail, they very 
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quickly get out of shape unless supported. Strengthen by fixing 
a wooden fillet round the top and provide a wire handle.®® 

r 

When required portable, as for night latrines in perimeter 
camps, some standmg camps and rest camps, or in trench warfare, 
receptacles should be mounted lu boxes or provided with lids as 
shown in Plate 6, fig. 2, and Plate 12, 


Disposal of refuse. 

107 . Broadly speakmg, there are only two methods of disposing of 
refuse ,* i.e., mcmeration or burial, of which the former is pre- 
ferable. It wlQ be convenient to discuss this problem here and 
set out the various orders relatmg to the subject. 

The refuse of a camp consists of general rubbish strewn about 
tents — kitchen garbage, bits of crockery, tms, paper, rags, etc 
Litter from animal lines has already been dealt with, whilst the 
problem of disposmg of the carcases of animals follows in section 
110 et seq, Fmally, there is another type of refuse which causes 
much trouble in camps ; ^.e., offal from abbatoirs This is too 
wet to be burnt and often large amounts have to be dealt with. 

For general rubbish, special receptacles should be provided. 
In temporary camps holes may be dug, but these should be 
covered with at least 6 mches of earth three to four times a day. 
They should be located near kitchens and at the end of each 
line of tents, and a notice put up “ Rubbish to be thrown here ” 
in Enghsh and vernacular. In more permanent camps all this 
garbage and refuse should be placed m closed receptacles, the 
contents of which are removed and disposed of daily. In the 
absence of closed receptacles, general refuse may be collected in 
sacks which are hung on posts placed at the end of each line of 
tents. Kitchen garbage can be collected m tubs, barrels, boxes, 
etc., which need to be raised on stands close to the cookmg 
places. 

Solid and liquid refuse should never be mixed unless necessity 
compels The supervision and management of all refuse recep- 
tacles is a part of the duties of the regimental sanitary detach- 
ment. The final disposal of kitchen garbage and camp refuse 
is a matter of great difSculty. Even in standing camps it is far 
from easy. The location of the place or places for final disposal 
should always be outside the inhabited area and placed tg 
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leewaird of prevailing winds and remote from the source of water 
supply.®^ 

108 . Regulations. — The’ regulations on this subject areas follows: — 
Refuse of all descriptions should be burnt daily and what caamot 
be burnt should be buried. In a recent campaign on the 
North-West Frontier this dictum was questioned, it bemg found 
that burial caused fly-nuisance, whereas spreadmg was less 
obnoxious. 

Refuse, stable litter (oflal and carcases) should, whenever 
possible, be burnt. In all camps mcinerators can be improvised 
to facihtate this. In other cases they wiH be buried as far from 
camps as possible When circumstances permit, the utilization 
of mcmerators for the burnmg of htter and refuse should be 
combined with the burning of excreta from the latrine When 
momeration is employed for the disposal of excreta, an incmerator 
should be located close to the latrme it is servmg 

On outposts refuse pits must be prepared.®^ 

In camp and bivouac refuse pits, etc , must be situated at 
least 100 yards from, and when practicable to leeward of the 
water supply and kitchens.®® 

Slaughter mg places should not be near horse hnes They 
should not be put near Hmdu troops and should be, screened 
from view.®’ 

109. Method of final disposal. — Refuse, and especially kitchen refuse, 
is best burnt m a Horsfall or other closed drymg mcin^ator 
(see Incmeration). Failing this, one of the small type incinera- 
tors, the cross bars of which should not be set too wide apart, 
should be used.®® 

When pits are resorted to, a 3-foot cube is a convenient size 
In deahng with oflal, abbatoirs ^ould first be placed well away 
from living areas and the oflal and blood disposed of in large 
pits, the contents of which should be treated by the same anti- 
muscid measures as are adopted for latrines, particular atten- 
tion bemg paid to the formation of an anti-maggot area by soak- 
ing the soil thrown m with kerosene, and ramming down hard. 
(See section 103 )®® 

Data * — ^An average man m average soil should excavate 30 
cubic feet m the first hour and 80 cubic feet in four hours’ con- 
tinuous work.^® 
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Disposal of earcases, 

110 . Incinerators for burning dead animals, etc., should be constructed 
in standmg camps and rest camps.^^ 

The carcases of dead animals should be removed from any 
ground likely to be wanted for campmg, disembowelled and the 
viscera buried deeply. In standmg camps the carcases should 
be burnt or buried. 

Carcases should whenever possible be burnt. 

The above are regulations and directions for dealmg with this 
subject. The problem, however, is an extremely difficult one, 
often solved in India when the vultures have completed the task. 
The burial of the carcase of a horse or camel is a most laborious 
proceedmg ; it must be deep to prevent excavation by jackals. 

The followmg procedure has been recommended : — A hole is 
dug beside the body which is then disembowelled and the viscera 
are buried and well covered. The carcase is dragged over fche 
buried viscera and blood-stained soil. Into the body-cavity and 
over the surface, 30-40 lbs. of dry grass or litter soaked with one 
quart of kerosene are distribute and set alight The exposed 
surfaces are sterilized and charred, whilst the ground also becomes 
sterilized, which is very necessary when an animal has died of 
• mfeotious disease such as glanders, anthrax, etc. No attempt 
at mcmeration is made in this case but only charrmg, after which 
the body affords no attraction for flies. In burymg carcases, 
the intestines must be opened freely, so that gases will escape 
and not force open the covermg earth. 

111. Experiments on putrefaction. — The followmg summary of a 
series of experiments ‘conducted to jQnd a means of arresting 
putrefaction, and the conclusions arrived at,^® may be of value 
to the officer who meets this problem afresh. They resulted in 
the official use, durmg trench warfare, of a fluid termed “ C 
Disinfectmg Muid.” 

In carcases true putrefaction or disintegration is preceded 
by— 

(a) early gas formation, mainly due to the action of intestmal 
organisms on the carbohydrates of the mtestinal contents 
and tissues. 

(&) Exudation of fluid, probably due to the effects of oytolysis 
and enzyme action. 
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(c) Green discoloration of tlie skin which appears to be con- 
nected with the effects of hydrogen sulphide or organic 
acids on the blood pigments. 

Even under weather conditions very favourable to putrefac- 
tion, small carcases exposed in the open can be preserved for 
months. Treatment of the skin with Creosote oil prevents 
external conditions from nullifying any antiseptic properties 
which the mjected fluid may possess. It also repels flies and 
preserves the .iiarcase from the attacks of maggots. Excellent 
preservation of the body can be obtamed even when the abdommal 
cavity IS opened and the organs exposed, provided the peritoneal 
surfaces and skm are treated with this oiL Good results were 
also obtained when a very dilute solution of arsenic was in]ected, 
amountmg to a concentration of 0-046 per cent, m the water of 
the body. 

The foUowmg table shows the results of various reagents 


RuaguDt 

Cc of 
leagent 
injectid pel 
lb bony 
weight 

Cc. of 
Cieosote 
oil per lb of 
body weight 
used in s/an 
treatment 

State of preservation 

10 pci cent IlCl 

10 

21 

Moderately well pTe8ei\ ed 

1 per cent Arsenic acid 

14 

15 

Peifectly preser\Gd. 

1 per cent HgClt in 5 
pel cent KaCl. 

18 

20 

Moderatelj wellpreser\ed. 

5 per cent KjCraO, 

21 

18 ! 

Do do 

Cieosote oil 

9 

16 

Peifectly pieaerved 


The type of creosote oil described is coal tar creosote oil, 
“ country make ” 14-18 per cent, tar acids. Coal tar oils at 
fuU strength kill maggots immediately. Best is creosote oil. 
Anthracene oil is less effective. The potent constituents are con- 
tained mainly in the firactions which distil over at a temperature 
below 240" C. 

Eor general use as an inhibitor of putrefaction, deodorant, 
repellent of flies and destroyer of maggots, the addition to 
creosote oil of the above type of sufficient bases derived from 
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“ ligkt oil ” to make the proportion of phenolic bodies to bases 
two to one, is recommended and this fluid is termed “ C Dis- 
infectmg fluid.” 

The presence of water seems to enable maggots to resist the 
toxic action of phenolic bodies to a large extent. Emulsions 
contammg only 5 per cent, phenolic bodies do not kill maggots 
m 15 mmutes, whilst feedmg on meat soaked m such emulsions 
does not harm them. 

Bodies, whether opened or not, can be preserved for several 
weeks by thorough treatment of the ercposed 'surfaces by creosote 
even in the presence of ram or soil water. Large carcases can be 
preserved m the same way as small ones if combmed with 
infections. Removal of the abdommal organs is disadvantageous 
as it leaves more exposed surfaces and tissues. In carcases so 
treated, all contained eggs and maggots are killed. Eggs wiU, 
however, be deposited on them after 2-3 weeks and thus such 
carcases act later as traps.. Any stage of decomposition may 
still be arrested by the use of creosote oil 

The beneflt to be derived from C disinfectmg flmd, particularly 
m trench warfare, if used in sufficient quantities is very great. 
Bodies are mummifled by its action and rendered moflensive even 
after and durmg a shower of ram. It is a very definite fly 
repellent and will kill adults m great numbers with quite small 
quantities from a spray. The moment they are touched by the 
minu te droplets, they soon die. 

A carcase that cannot be disposed of immediately should be 
sprinkled over with this mixture by means of a watering can 
and the fluid distributed in the direction of the hair by means of 
a hard brusL When one side, mcluding the extremities, has 
been treated, the carcase should be turned over and the other 
side treated. Small quantities should be poured mto the eyes, 
ears, mouth, anus, and any wounds. About J gallon suffices for 
this and another J gallon is required if the thoracic and abdominal 
cavities and gut are opened , but this usually is not necessary. 

Two men can easily treat a horse thus m 15 minutes. The 
carcase will be preserved satisfactorily for some weeks, after 
which local supplementary apphcations may be necessary. In- 
jection by the carotid artery is easily accomplished but is not 
usually necessary. It will add some months to the length of 
preservation Putrefying bodies should be sprayed from a dis- 
tance after which the stench will be at once reduced* 
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Tresli horse manure exposed for 24 hours and sprayed with 4 
gallons to the ton, gives satisfactory results as regards abatement 
of fly nuisance, guch amounts of creosote do not apparently 
have any mjurious effect on the manure as such, and do not 
interfere with processes responsible for the increase of temper- 
ature in a manure heap. 

Precauhons — The liquid is an irritant and it is well to wash 
the hands after use. It burns the face shghtly if left on, so 
protective glasses should be worn by men using the spray. The 
liquid IS extremely inflammable and very great care must be 
taken to extmguish all naked flames before use. The flash point 
IS 193-200° F. 


INCINERATION. 

112. General principles. — ^With any of the ordmary mcinerators 
using as fuel the material which accumulates daily, the liquid 
refuse of the day, such as urine, cannot be disposed of by evapor- 
ation without accumulation resulting, even if the fuel is supple- 
mented with htter, bhoosa or oil. 

On the daily average each person contributes to the latrine 
bucket 4J^ ounces of faeces containing 3 ounces of water ; and 
6 ounces of urine passed with defaecation, which ordinarily is 
inseparable This gives a total of 8 ounces of liquid per person 
which has to be disposed of daily. 

Incmeration to be successful must take into account certam 
scientific facts, prmciple amongst which is the essential that the 
combustible material must have a sufficient caloric value^ to 
dispose of itself plus the moisture which requires evaporation. 
As the ordmary combustible material available m a camp has 
not this caloiic value, it is a waste of time and energy to devise 
incmerators which claim to dispose of all the urine in addition 
to solid matter. 

A battahon 1,000 strong provides 600 lbs of filth a day in the 
latrme buckets, 600 lbs., of this being liquid and 100 sohd 
The fluid of 60 lbs. of this can be absorbed by 10 lbs. of sawdust 
and the regiment therefore requires 100 lbs. per diem of abs(n* 
bent matrix of the equivalent value of sawdustj to take up the 
liquid. 
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The total fuel of the caloric value of sawdust which is required 
to incinerate completely the 500 lbs. of hquid is 330 lbs. As the 
total combustible refuse from the stan^n-rd unit averages 1,600 
lbs. per diem, the unit should be self-supportmg m its inciner- 
ation and this has been found to be the case. At most, all that 
IS needed extra a day, if the ordinary refuse be found insuffi- 
ciently absorbent, is 50-60 lbs. of sawdust or its equivalent. 

In practice, dried horse htter provides the best supplementary 
fuel and it may be noted that 2 lbs. of this give enough fuel for 
the mcineration of the faeces of one man m rough camp inci- 
nerators of the closed type. 

In the hght of these data it may be said that the contents of 
filth buckets m fixed camps can be economically burnt if a suit- 
able mcinerator is used, but that some other means must be 
found for deahng with urine not 'passed as defaecaUon urine^^ 

Types of Incinemtors. 

113. There are two mam types of mcinerators, the open and the 
closed. Objections to the open type are that they are ; — 

Slow to make and start. 

Wasteful of fuel. 

Productive of offence. 

Liable to be put out by rain. 

The contents blow all over the camp. 

For these reasons open types should never be used if closed 
patterns are available. On the other hand they can be impro- 
vised from materials always at hand and the portable varieties, 
consistmg only of a grid and supports, are cheap and light. The 
draught, however, is httle, so that the contents merely smoulder 
and this imperfect oxidation gives rise to more offensive odour. 

Open types. 

114, Camp Incinerator (Rectangular). — Built of turf -sods or bricks 
Sufficient air inlets are required at the base. Disused meat 
tms, kerosene tms, etc., with tops and bottoms removed, make 
good frames for these openings. The draught is improved by 
making a heap of stones 13 inches high in the middle of the 
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incinerator. The best dimensions are 4 feet long, 4 feet wide 
and 4 feet high.^^ 

115a Camp Incinerator (Beehive)a — An old type incinerator, similarly 
constructed to the ^bove but the diameter should be 5 feet and 
the height of the wall 3^ feet.^’ 

116a Camp Incinerator (Stones). — ^Dig a saucer-like depression m the 
ground 10 feet in diameter and not more than 2 feet deep m the 
centre, shelvmg gradually to the level of the ground at its cir- 
cumference. Line the whole with large stones or broken bricks 
and build a low wall around, heapmg up agamst it on the outside 
the excavated earth. Fmahy build a pyramid of stones m the 
centre to reach 2 feet above the level of the encirchng wall* 
Start the hre with dry wood or brushwood. The stones, once 
hot, help to dispose of hquid and damp refuse with rapidity.^’ 
At best this type is suitable only for general refuse, e.gf., htter, 
condemned bhoosa, etc. 

117- Crematory. — Where boulders, large stones or broken bricks 
are not procurable, a crematory can be made of empty tms of 
all kmds. Stack these radially in heaps about 4 feet high and 
pile up the miscellaneous rubbish on and around them. On 
vacatmg camp, these tms should be buried. 

118. Camp Incinerator (Wire Frame).-jA large ironwork trough 4 
feet deep and 4 feet wide and oi any length is constructed 
from bale bands, wire, etc. The mesh should not be more than 
6 mches square. Place it broadside to the wind, raised 2 feet 
from the ground.^’ Suitable for manure, litter, etc. 

119. Improvised Refuse Destructor.^ — ^Dig two shallow trenches 
intersecting each other at right angles ; each trench should be 9 
inches deep and 9 inches wide where they cross, gettmg grad- 
ually shallower and wider towards the ends. The length of 
each trench need not exceed 5 feet. Over the angles of inter- 
section, a chimney 3 feet high and 3 feet m diameter must be 
built of turf sods or bricks. To support the walls of the 
chimney where they cross the trenches, iron bands off bales or 
barrels may be used. The fire is hghted with dry material at 
the bottom of the shaft and fed steadily by throwing rubbish 
and refuse down the top,^’ 

120. Camp Incinerator (Grid-type).— If ordmary rails are available 
m any quantity, a grate or grid can be made by arranging a 
dozen rails each 10 feet long as a circular cone with the upper 
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ends securely lashed together by a srout wire, aM the lower 
ends placed on the ground so as to form a circular base some five 
feet m diameter. Around the central pyramid of rails, grates 
are arranged radially. These grids or grates are made from other 
lengths of rail restmg on low turf or brick walls about one foot 
high The radiating grids are joined together by lengths of 
rails. This arrangement will dispose of enormous quantities of 
manure fitter and even faecal material.^® It is, however, wasteful 
of rails, only suitable for a permanent camp and has all the 
objections of open momerators. 

121« Circular Brick Incinerator.— The number of bricks required is 
184. The diameter at the top is 20 mches, at the base 36 mches 
and the height 46 inches. Bars are fixed 15 mches from the 
ground, 2 } inches apart. The bricks at the base are arranged 
with their lengths radially. The fourth and subsequent rows 
are then laid flat, not radially but m a rough circle, the diameter 
of which gradually diminishes with each row. An openmg at 
the base, 12 mches wide, is left and the bricks over this must 
be supported by some sheet iron. The width of the space 
between bricks at the base is 6 mches on the outer circumference 
and .3 mches on the mner. 

An iron cover can be improvised and used m wet weather. 
The openings left between the bricks should be m alternate 
rows, with the 4th and 5th rows completely closed. If double 
walls are provided, 400 bricks are required, the height being 
39 inches, mternal diameter at base 45 mches and at top 24 
mches. 

The mcmerators described so far are scarcely satisfactory and 
are mostly only suited for temporary camps. 

122. Fixed Inclined-plane Incinerator. (Plate 13).-— This simple but 
effective mcinerator can be made out of four kerosene tins, 
cut and jomed as shown m the diagram, and arched over an 
inclmed plane built of stones or tins and plastered over smoothly. 
The side flanges of the tm cover are embedded m the plaster, 
which IS then heaped over the outer surface of the cover* Kefuse 
IS tipped in at the top of the half-cyhnder thus formed, and is 
prevented from shdmg down by a series of long nails embedded 
m the plaster. If m^e tail-on to the prevailing wind, this adds 
to the draught. If the wind blows in the opposite direction, a 
tm plate placed across the feeding hole, but a foot or two away, 
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induces an aspirating action which is also effective. Two such 
incinerators can deal with all the organic refuse (save faeces) of a 
regiment for some weeks in a dry hot chmate.®® 

123. Portable Inclined-plape Incinerator.— (Plate 14.) This pattern 
arose after trial had proved the value of the prmciple 
embodied in the last-mentioned mcmerator ; i e., that the chok- 
ing of combustion by ashes in vertical mcinerators is largely 
prevented by a sloping platform m which the ash falls, while 
the flames pass obhquely upward above the ash level. 

The diagrai© explams the construction ; jthe holes left by 
cuttmg and turning down V-shaped tongues, form triangles with 
2-mch sides through which ashes fall and air rises. These holes 
should be made m rows 6 inches apart, at the bottom of the 
curves of the corrugated-nron plane. Tappmg the plane shakes 
the ashes out and the contents down. The plane can be mchned 
to any required angle and can also be turned tail-on to the wind* 
The whole folds flat and there are no detached parts. Another 
jopen field mcmerator is figured m Plate 16. 

124. Permanent types. — ^More permanent constructions mclude the 
Raitt pattern and Mhow pattern open mcmerators. With regard 
to both these and the improvised types it may be n^sserted 
definitely that they will not deal with the amotmt of fluid which 
it IS essential to dispose of : secondly they will not work m rainy 
weather unless covered, the combustion is not under control, 
they are dangerous from dissemmation of infection by the wmd 
and at all times they give rise to offence.®^ 

Closed types. 

125. The prmciples to be aimed at m closed mcmerators are several 
Firstly, to utilize the heat of the furnace for the prehmmary 
drying of faecal refuse, which when dry and combustible is 
raked over mto the fire. Secondly, as the evaporation of the 
liquid portion leads to the evolution of obnoxious gases, the 
chamber should be so arranged by the msertion of a baffie plate 
that these gases pass over the fire before bemg aspirated into the 
chimney. Thirdly, by scientific plannmg and minimising inlets, 
the greatest draught possible must be obtained* 

The term ‘ destructor ’ has now become synonymous with 
‘ mcmerator ’ ; formerly it was apphed to large city destructord 
which by dealmg with vast quantities of trade refuse and waste# 
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rendered it possible to insert boilers and obtain steam which is 
utilized to promote a forced draught through the furnace doors. 

For incineration to be successful, however, much depends upon 
the manner of stoking and even the be^fc pattern destructors may 
cause ohence or break down entirely if left to haphazard care. 
The faults of the stoker are many In the first place owing to 
the labour mvolved, he scamps the collection of supplementary 
fuel such as htter, peat, brushwood, etc. The fire, allowed to 
die out overmght, is re-started m the mornmg and the excretal 
contents of pads are added before the fumsfce is sufficiently hot. 
Irrespective of the state of the furnace and draught, he then adds 
large quantities at stated mtervals during the day, mstead of 
jufficiously feedmg the furnace with smaller amounts and main- 
taining it at an even temperature. Lazmess agam dictates that 
the furnace doors are left open when the draught is lost. 
The sudden drop m temperature caused either by the addition 
of large quantities of refuse or by leavmg open the furnace doors, 
leads to incomplete combustion and this is evidenced by the 
sudden emission of clouds of ofiensive smoke. ' Ignorance of the 
principles of combustion on the part of the sweeper is a justifi- 
able plea and for this reason every effort should be made to 
supervise his work and tram him to a state of efficiency. 

126. Types of closed incinerators.— Closed mcinerators are either 
portable or fixed No satisfactory portable mcmerator has yet 
been used in India though the two described later are efficient as 
regards incmeration. Other considerations, however, are of 
great moment to an army m the field and not least amongst 
these is the additional transport which the provision of a portable 
mcinerator to each unit would necessitate. jFor this reason it 
IS unlikely that future enterprise wiU be directed towards per- 
fecting apparatus of this kind. There is, however, a possible 
future for a small blast mcmerator usmg oil fuel under pressure, 
and experiments recently have been mitiated along these 
Imes. 

x^t present reliance is placed on ingenuity to construct in the 
field fixed pattern mcmerators from material locally available. 
One essential for any incinerator is the provision of fire-bars 
and as these can rarely be obtained locally and wire, bale bands, 
etc., constitute most unsatisfactory substitutes, they will ordin- 
arily be supplied, as required, by Engmeer Field Parks. The 
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standard bar measures rougbly 4 feet 6 inches and is of J inch 
square iron. 


Portahle field incinerators, 

127. Bethuen’s Grenadier pattern. — With this meinerator nested 
pans are used. These are made of -J-mch sheet iron, the tops 
hned with wne, and are constructed m nests of six, the largest 
being 9 mches by 14 by 5 mches deep. Two sets of nests fit 
into an iron bpx with cover, and four such boxes were designed 
for the use of a regiment. The load is compact and suitable 
for mule transport These boxes have two uses . — 

(a) To hold excreta until the incmerator is working. 

(&) To hold disinfecting solutions for the cleansmg of pans 
after use. 

Small gunny screens, 2 feet high and 15 feet long, divided mto 
6 compartments approximately 3 feet square, are provided. The 
mcmerator is designed to be portable, strong, not too heavy, 
durable, not too expensive and to work efficiently. It is 2 feet 
square at the bottom, 2 feet high and IJ feet square at the top. 
Ihe construction is simple and the meinerator can be made of 
J-mch sheet iron with hinges of |-inoh round bar iron. There 
are 8 fire-bars of ^-mch round bar iron. The quarters are jomed 
together by 3 slots and studs and the mcmerator is well ventil- 
ated with side vents. It is placed over a hole dug 1 foot deep 
and 1 foot square, which assists ventilation and receives the 
ashes. 

The weights are • — Incinerator 54 lbs. ; 4 receptacles with pans 
and oil cans 50 lbs. each, 8 iron bars 18 lbs. ; screens and pegs 
(unnecessary) 140 lbs. ; and implements 11 lbs 

128. Lelean’s portable incinerator. — This is a closed incinerator 
weighmg 56 lbs. The additional pan and latrme accessories 
weigh 38 lbs. The meinerator is a 2 foot cube motmted on four 
legs composed of 4 sheets of flat iron hinged to a grid, upon 
which they fold for packmg. To the roof is hinged a chimney 
which also folds up for transport and fits into the roof concavity. 
The life depends upon the fierceness of combustion as the thin 
side-plates soon bum through. 

With r^ard to both the last two incinerators, it may be said 
that they have had little place in recent warfare. 
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Fixed, permanent and improvised, closed incinerators. 

129. Early Indian patterns. — The original pattern was that design- 
ed by Hawes. Improvements on •this resulted in the 
Sialkot pattern This consists merely of a furnace m which the 
mixed fuel and excreta are burnt together and the fumes are led 
off by a chimney The latter are often very acrid and offensive 
and the heightening of the chimney, though improving' the 
draught, only extends the pall of smoke over a wider radius. 
A certain amount of this nuisance is avoided^by splaying out the 
chimney to form a chamber and retard the draught.®® 

Mention has been made of urine-evaporating devices. The 
Wellington and Meerut patterns were pioneers m this respect, 
but apart from the mam objection already discussed, over- 
filling of the urine trays often floods and extmguishes the fire. 

A great many varieties, most of them modifications of the 
Sialkot pattern, exist in India. A recent design, i e., the Gell 
pattern, is egg-shaped and aims at economismg fuel, producing 
a central draught, and obviatmg rakmg whereby unburnt particles 
are forced through the fire-bars. In its present stage it has not 
proved very satisfactory In the Mhow double-pattern large 
mcmerator the principle differs httle from that of the Sialkot, 
the main feature being that there are two chambers communi- 
cating with a central flue 

The Jhelum pattern presents new features. This is constructed 
underground which not only seems to mcrease the draught 
obtained but facihtates the emptying of pails from the ground 
level. A central compartment placed between two incmeratmg 
chambers is used for drying htter. (Plate 16.) 

Some incmerators which have met with success may now be 
described in more detail. 

130. An underground type.— (Plate 17, fig. 1.)— A funnel-shaped 
hole is dug m the ground, the upper diameter 3 feet and lower 1 J 
feet. The depth of the hole is at first feet, which is later on 
increased to about 3| feet by pilmg up the loose earth excavated 
in diggmg the hole. The mner surface of the cone should be 
covered with^ mud and well hammered, or m permanent camps 
Imed with brick work. At its lower end, the earth cone opens 
into an iron bucket supported on a flange. This bucket receives 
the ashes and can be removed for emptying ; on the top of the 
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bucket there is a crrid-iron on which the fire is built. The bucket 
IS contained m an excavation which must be hned with stones 
to prevent the oartji falling m. A cast-iron pipe opens into the 
bucket to allow a iiee supjily of air to the fire. A conical iron 
cover, made in separate pieces for convenience of packmg, covers 
the whole This has a trap door through which rubbish is fed 
into the fire. The weight of the iron apparatus is about 
2 cwt.®^ 

131. Beehive type. — The main principle is the provision of a sub- 
terranean au’space for draught, a central air cone and, at the 
level of the top of the air cone and close to it, a perforated 
tray for burning faeces. 

The walls are constructed of brick, stones, etc , cemented 
together with a mixture of clay .5 parts and cow manure 1 part, 
the addition of the latter making a mixture which bmds well 
and to some extent limits craekmg by heat. 

The airspace below ground saves a large amount of building 
material The dimensions are 6 feet diameter at the base and 
6 feet high. The excavation is made 1 foot deep and the walls 
are built up from the ground level. A grating of hoop-iron is 
provided at ground level and on this rests m the centre the air 
cone, 1 foot in diameter at the base, 9 mohes at the top and 1} 
feet high, constructed from hoop-iron. At the level of the top 
of the air cone, iron bars are carried across the mcmerator and 
rest on the top of the cone. ^ On these bars rests a circular’ 
faeces tray made from sheet-non (?.e., cresol drums) 2J--3 mches 
deep and 1 ] feet across (see Plate 18). 

This IS perforated with small holes. A chimney is built 
centrally and the usual vents, two or three with shoots leading 
to tho tray, another for stoking, another for rakmg the bars and 
removal of tins, etc., and finally one for removal of ashes, arc 
constructed at their respective levels. 

The fire is started by combustible material mixed with manure 
and old tins and when burning freely, faeces are added into the 
tray.®® This mcinerator was originally designed for use with a 
field hospital. Another improvised beehive incinerator (open 
type) IS figured m Plate 21, fig. 1. 

132. incinerator constructed from paraffin drums.— The following 
are required : — a barrel (minus bottom) or buijt-up outer 
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frame, two old paraffin drums (minus bottoms); cement, sand 
or shale ; and pieces of scrap iron. 

The paraffin tins form a model for tlje cement jacket which 
should be about 4 mches thick, consisting of 1 part cement and 5 
parts sand. When finished the incinerator should stand about 30 
inches high but as a paraffin tin is only 17 inches high, it is neces- 
sary to place one tm end to end with the other. At the point 
where the tins ]om and about 12 mches from the ground, some 
pieces of iron should be passed through so to form a grid for 
the tin to rest upon when workmg. When the cement dries 
the tins should be withdrawn, one up and the other doAvn. 

It is now necessary to cut four oblong holes in the bottom of 
the cement 3 acket, front, back, and both sides, for draught 
purposes ; the front hole bemg larger than the other so as fco 
provide facihties for cleaning out. A bottomless paraffin tin is 
placed on the grid inside the jacket, but this must be cut from 
top to bottom so that heat will not cause the tin to expand to 
such a point that it will crack the cement jacket. When makincr 
the jacket, strengthen it with pieces of old iron or wood. When 
finished, whitewash. The paraffin drums should project for an 
inch or two above the top of the jacket to prevent the edges of 
the latter bemg clupped when the contents of the trays are 
emptied into the incmerator. (See section 105(6).) One such 
incinerator suffices for the excreta of 1,000 men in 24 hours, and 
one is allotted to every ten sets of trays or trenches. (Plate 
10 .) 

133, A small faeces and rubbish incinerator. (Plate 19.)~~This is 
an oblong box without a bottom, shaped like a sarcophagus 
approximately 5 feet long by 2| feet high and 2 feet broad! 
It is built of sheet iron bolted together with rivets and nuts. A 
grid is made by rivetmg a length of T-iron along the sides m 
the long axis of the box, about one third of the way up from 
the bottom. These irons support the bars winch form the ond 
The bars are loose, measuring 2| inches by ^s^ths inch, each of 
the required length. 

At one end an aperture is cut to admit draught and allow of 
raking out ashes. The cover, flanged, is made 2-3 inches shorter 
than the box so as to form a flue at the top and opposite end of 
the box from the fii'ehole, and is provided with wire handles for 
lifting. The incinerator is turned so that the firehole faces the 
wmd.®® 
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134, Combined incineraior and drying-room.— (Plate 20.)— The main 
body IS built of brick and mud. If bricks are unobtamable 
rough stones will answer quite wcli. The front measures 3 feet 
across, back to front feet, and height to base of chimney 
3 2 feet. The* bottom of the fire consists of four or five iron 
bais. iVt the level of 3 feet high, an non plate (rolled- out oil 
drum or piece of coriugated sheet-iron) extends from back to 
front leaving a space at either side, and this is supported by two 
iron bars running crossways. The roof, six mches higher, is also 
supported by iron rods. 

There i© only one inlet for air, on the ground level in fiont 
beneath the fiio-bars. An opening immediacy above the air- 
inlet and fire-bars is similarly constructed and fined with a 
biscuit tin Tins is for raking the fire and removmg tins, and 
is closed by rough door. A circular opemng fined with half an 
oil drum, with fid fitting closely, is provided near the top still 
higher up the front wall but beneath the iron plate. This is for 
feedmg m the dry camp refuse. The Tvall m front, above the iron 
plate, IS sloped mwards and provided wih another inlet, covered 
with a plate of iron. Through this inlet faeces are inserted. These 
collect and dry on the iron plate and, when dry, can either 
be raked over the sides of tho plate mto the fire beneath, or left 
to chat to clinker. The clumnoy is placed centially and consists 
of two oil drums. 

8uch an incinerator develops a fierce draught and will even 
melt glass . it burns the excreta and refuse of over 400 men in 2 
hours. 

Drums built into tho back and side walls will piovide hot 
water. Drums built inside the body of the mcmerator can be 
used as urme evaporators. 110 gallons have been boiled off in 
one day from such an mcmerator.®^ 

If the back of tho mcmerator is built projectmg into a shed 
15 feet long, 10 feet wide and 6| feet high, with an entrance at 
the opposite end, and the chimney (built by fittmg together oil 
drums) be taken backwards mto the room, then down to the 
floor level, along the room and finally upwards to a vent* in the 
roof, a very efficient drying room is procured. The door should 
he protected in cold weather by a smaU porch, whilst a small 
ventilator is required in the roof and clothes-rails along each 
side of the room.®® A similar fixed incmerator is figured m 
Plate 21, fig. 2. 
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135. Combined Incinerator and Watef Heater.— (Plate 17, lig. IJ). — 
An iron barrel of 18 gallon capacity is first obtained. Some 
paraffin kegs are of this capacity. The mcineratoi is best made 
up AVith bricks : two lateral masses feet long by 1 J feet wide, 
three bricks deep, mth a space between i foot jn widlJi, are first 
bmlt and the gap at one end then closed. Pirebars are then 
placed on these and the brickwork contmued up for about 5 
layers. In front, a space about 1 foot square is then allowed 
for, to act as a ffio-door, and at the sides the walls aie built up 
to about feet from the ground, when the bai’rel is placed in 
position with its ends resting on the lateral walls. The brick- 
ivOrk IS continued up and over to surround the vessel completely, 
leavmg only an openmg for the bmighole of the ban el and another 
9 inches square as a chimney at the opposite end from the file- 
door. If the chimney is bmlt up a foot or so, a better chaught is 
obtained. 

The dimensions when complete aio : — base leet by feet 
by foot high. The hole is puddled with clay and a rough 
door is made to msert mto the fire-door openmg. The barrel 
whore it protrudes laterally at one side is provided with a tap.®® 

136. Adjuncts to any incinerator system.— (tx) Rcjme diimp,-^ 
Without a refuse dump sweepers, to save labour, will feed the 
mcmerator mdiscnmmatcly and by over-firing with damp refuse 
cause much smoke and delay mcmeration. 

The dump should have a prepared grouud-sUrfacc and be 
enclosed on all sides leaving only a small entrance facing tho 
mcmerator. Turf, wood, clay or wiro-nettmg may form the 
walls.®® (Plate 13.) 

(6) Befwse This is required for the ashes of the inci- 
nerator. When finally covered with earth, the usual six-mch 
layer of r a m m ed cai’th soaked m kerosene should bo made®® 
Too great stress cannot be laid upon the necessity for careful 
cleansing and rakmg out of mcmcrators, as accumuJaiions m and 
around of unburnt material, which has fallen thi’ough the bars, 
lead often to fly-breedmg. 

DISPOSAL OF LIQUIDS. 

137. The hquid leluse of a camp consists of : — 

Uiiue, human and from animal hnes 
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Kitchen sullage water and grease. 

Ablution and laundry waste water, containing soap. 

^ Disposal of urine, 

138. The disposal of defaecation urine has aheady been discussed and 
there remains to describe the various methods by which the 
balance may be disposed of. 

Evaporation bemg impracticable except in certain Ingh-tem- 
perature destructors, there remam ; — 

(а) Open trenches. 

(б) Closed soakage pits. 

139. Open Trenches. — ^An old type of camp urinal takes the form of 
one or two shallow trenches, at least 2 feet wide, leading mto 
pit filled with large stones. The trenches are for urinatmg mto 
and the pit takes the excess urme which fails to soak mto the 
soiL Two trenches, each 8 feet long, will suffice for 1,000 strong. 
They should have a fall of one inch to the foot. The catch pit 
will vary in size accordmg to the soil and number of men usmg 
the trenches ; one 3 feet deep and 8 feet m diameter m a moder- 
ately poious soil should suffice for 800-1,000 men. The trenches 
last about 2 days and the pit some 8 days. When foul, neW 
trenches can bo dug as radii from the pit and the old ones 
tilled in. They should be screened.®^ 

(6) In temporary camps the above will suffice but can be 
improved upon as follows : — ^Dig the pit square, 3 feet by 3 feet, 
and 4 feet deep, the bottom bemg picked loose and holes picked 
in the sides. Heap all the soil on one side only. A square pit 
gives a greater absorbmg surface than a circular one. The first 
trenches are cut at right angles to each other and parallel with 
the sides of the pit, and meet at one corner, slightly tapermg so 
that not more than 9 inches of each side of the pit are cut 
away. Stones may be omitted from the pit except those ex- 
cavated which should be thrown m at the bottom. The pit 3 b 
thrice-daily sanded over with excavated soil and the ground 
strewn daily with straw soaked in kerosene, and the latter burnt 
and swept into the pit. 

140. Objections to open trenches. — ^Whero occupation of a camp 
is at all lengthy these urmals are very unsatisfactory. They 
entail much labour in construction, become very foul and attract 
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numerous flies. Furthermore, as mghfc urmals are usually pro- 
vided close to the tents at mght, consisting of cresol drums or 
biscuit tms, and the contents require emptymg in the mommg, 
the pit, used directly lor this purpose, soon becomes clogged. 

Another objection to this form of trench is that men stand on 
one side and urinate across it. One side of the trench gets 
sodden and this leads to a tendency to stand further and further 
from the edge with the result that an mcreasmgly wider surface 
of ground becomes fouled. Fhes have access to large quantities 
of infective urme. Trenches are in reahty unnecessary and by 
their abohtion and the covering of the pit, much offence is avoided. 
The pit now becomes a soakage pit.®® 

141, Soakage pits. — The principle of these is throughout the same 
and the only variations ho in the devices employed to cover the 
pits and to act as urinals. The pit is convemently cut as a 
4-foot cube and the bottom soil loosened. It is then filled nearly 
to the top with empty tins or graded stones, the smaller ones 
being at the top. Tins, if used, should first be burnt and per- 
forated. 

For British troops, completion of the pit is effected as follows 
when a suitable height is reached, four fumicls, 4^ feet long and 
tapered from a diameter of 6 inches at one end to 2 mches at 
the other, are mserted obhquely at each corner. More stones 
are packed around and finally a layer of brushwood, grass or 
sacking, timber or corrugated iron is laid on top and earth spread 
over. Each funnel should be made fly-proof with a strip of old 
mosquito netting or mul-mul cloth ,* failing these, a hght plug of 
grass may be inserted.®® (Plate 22, fig. 1.) 

For Indians, half cresol drums out longitudinally, or biscuit 
tins, etc., perforated should be let into the pit at the ground 
level There is no particular point in moving funnels or recep- 
tacles to fresh parts of the pit. 

The ground around should be sprinkled with 5 per cent, 
cresol or kerosene twice daily, and funnels, etc., smeared with 
crude oil. 

142. Objections to soakage pits. — ^There are several objections to 
soakage pits, some theoretical and some practical. 

(a) The first common objection is that the pit will not work if, 
in wet weather, the ground is saturated. This objection, however, 
must apply equaUy to the trench system of disposal. 
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(h) The pit drains off surface water and becomes waterlogged. 
This can be avoided by cuttmg surface drains around the pit. 

(c) The sub-soiUwator and so the water supply, if from wells, 
becomes contammated. Provided care is taken to locate soakage 
pits so that the subsoil water is directed from wells towards the 
pits, this objection, in jpractice, does nob hold good and the 
^ measure is a reasonably safe one Einthermore, though regu- 
lations state that urmals should not be nearer than lOO yards to 
any cookliouse, well, etc., there is with this class of fly-proof 
soakage pit no paiticular reason why they should not be close 
up to tents, etc., and thus avoid the use of night urmals in tlie 
form of tubs.®^ 

143. Alternative methods of disposal. — ^In certain districts, not- 
ably Nowshera, the subsoil is clayey and absorption therefore 
cannot take place. In such cases it must be decided whether it 
IS better to go on constructing pits which act simply as reservoirs 
or, at best, evaporation pits, or to remove urme to a considerable 
distance and either spread in shallow trendies or sprinkle on the 
ground, trustmg to the heat of the sun to promote and complete 
its evaporation. 

Before such a measure is carried out, endeavours must be made 
to sterilize all urme lu view of the great danger of fly carriage of 
infection. 

144. Sterilization of urine. — Two points m connexion with urine 
sliould be borne m mind. Firstly, urme contams a high per- 
centage of organic matter and, secondly, rapidly decomposes with 
the formation of ammonium hydrate. Consequently, where 
bleaching powder is used as the sterihzmg reagent, much greater 
quantities are required than are used m the purification of water 
supphes. Experiments go to show that fresh acid urine requires 
1 dram of 33 per cent, bleaching powder to 1 gallon ; when the 
urme is stale and ' alkalme, it should first be acidulated with 
hydrochloric acid and the quantity then required is 6 drams tp 1 
gallon. 

145. Urine receptacles. — (a) A convement form of urinal is made 
by shnging chloride of lime or other tins from a pole which is 
raised at each end on trestles supported by guy ropes and pegs. 
A wooden tray to hold cinders, etc., is placed below to catch 
drops which may fall to the ground. The tins swmg gently in 
wind and are easily emptied mto larger camp receptacles.®® 
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(5) Niglit urinals in the form of oresol or otlier sound tins 
must he placed at frequent intervals near tents or bivouacs. 
Tliey should be pamted white or whitewashed to render them 
visible at nighl At times a lamp may be allowed. For British 
troops they should be raised on a plmth so that the top of the 
tin is 2 feet 3 inches from the ground. For Indians they may be 
sunk into the ground.®^ 

Apart from the regulations already quoted with regard to 
latrmes, tvo more deal vith the provision of night urinals 
and the prohibition against nrmating elsewherejthan in the places 
provided 

Disposal of sullage water, 

t46. Grease removal. — ^As sullage water must be disposed of in. or 
on. the soil, the first essential is to free it from emulsified fat. 
If this is not done and the water be run into pits, the sides 
rapidly become clogged with fat which prevents any absorption 
of the remaining water and new pits have to be dug frequently. 

Many of the older camp sanitary devices recommend the use 
of grass, bhoosa, bracken or brushwood for straimng the fat 
from sullage water but these materials are of very little value. 
The best material, and one usually obtainable, is sand. [See Plate 
23, fig. 2.] Several devices are now described : — 

147. Kitchen grease traps. — (a) A pit 3 feet cube is dug with a 
surface trench leading mto it, 9 mches wide 9 inches deep and 5 
feet long. At the end furthest from the pit is placed a tin con- 
taining hay, with an outlet at the bottom leading mto the trench. 
Inside this tin is placed a smaller one perforated at the bottom 
and containing hay, tea leaves or sawdust. The trench itself is 
lined with flat biscmt tin and filled with brick or cinders broken 
doivn to walnut size. The greasy water deposits its fat mainly 
in the tins, and also on the broken brick. Both pit and trench 
are covered over to prevent fly access. Every alternate day the 
brick is removed and the fat burnt off in the incinerator. It is 
,then replaced.®® 

(h) A wooden box is made 4 feet long, 2 feet wide and 3 feet 
deep. A partition is fixed 8 inches from one end and reaching 
from the surface to withm 3 mches of the bottom. The whole 
box is then filled with material graduated from below upwards 
in the following way : — 12 inches broken brick of walnut size, 
G mches broken brick of pea size, 3 inches sand and then a, 
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covering of hay. The \vater percolates down through the filter, 
beneath the partition and up the other side to tho outlet, whence 
it runs into a soakage pit. When the sand becomes greasy and 
clogged, which it does very quickly, the surface is scraped ofl 
and fresh sand added The hay is burnt daily.®® 

(c) A similar device can be made from half a ivme barrel or 
stout box, preferably tin-hncd. A wooden cover should bo pio- 
vidcd. Cub a hole 6 inches from the top and fix m a ]am tm 
as spout projecting over a soakage pit. Hammer out flat 
several biscuit tins and fix vertically as a partition, one tim’d 
of the diameter distant from the spout, nailing it to the sides 
from the top to within four inches of the bottom. A biscuit tm 
with perforated bottom is set in the lid slopmg obhquely out- 
wards so as to facihtate the emptying of the contents of Intchen 
receptacles. Till up tho barrel with water and place hay or 
sa'wdust in'^’thb tm. The grease must be periodically skimmed 
ofl bhe surface and burnt.®® ’ (Plate 23, fig. 1.) 

Factors for success. — The desiderata for success are : — 

(i) That the water contamed in the trap shall be of sufficient 
quantity that it rapidly cools tjie hot greasy water put 
into it, otherwise baffle plates, etc., will fail to act. 

(ii) Tho inlet to such a trap must be of sufficient size to allow 
of the emptying of large cauldrons without spilhng. 

(lii) As the xnlot is perforated and rapidly chokes, it should be 
removable. 

(iv) The water m which dishes are dipped to remove the grease 
must bo boihng and kept so durmg the dipping process. 

(v) The bulk of this latter wator must be kept as small as 
possible.®^ 

19 . Soap removal. — ^Whether pits are used or, on account of a clay 
substratum, surface disposal is resorted to, soapy water should 
be clarified before final disposal. Many devices have been 
employed, some depending on filtration only and others on 
chemical treatment as well. 

(a) Wajjpr is made to pass from the ablution place through a 
bisciut tin containing hay, into a pit fiUed with broken brick. 
From the bottom it rises through a second pit also filled with 
broken brick, whence it flows through surface drains filled with 
rubble or cinder, either directly mlo a ditch or on to a patch of 
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ground prepaied by digging up the suiface one foot deep. A 
bcvond patch of ground is piepared when the first becomes 
waterlogged — the two being woiked alternately.®® (Plate 24, 
fig. 1.) 

(6) A soap trap suitable for standing camps consists of a stout 
wooden box 4 feet square and 2 feet 4 mches deep, divided verti- 
cally into 6 compartments — four filled with straw and two with 
coke, brick or smtable material — providmg alternate downward 
and upward filtration. From the box, the? effluent discharges 
through a pipe into a boarded pit 6 feet square and 4 feet U 
inches deep, contaimng 3 mches of coke, etc., covered with 
9 inches of sand. 

The floor of the pit sloiies to a small central chamber 13 J 
inches square, formed of one layer of loose bricks covered with 
wood or tm. The water from the box falls on to a board resting 
on the surface of the filter and is thus distiibuted over the surface 
•without disturbing the sand. After passing through the filter it 
drains mto a catchpit, whence it flows through a discharge pipe 
mto a ditch or pond.®® (Plate 26, fig. 1.) 

(c) A modification of the above is more suitable for the field 
as the trap can be dug m the ground and requires a fall of only 
2J feet : the cumbersome box is also avoided. 

The duty water passes through a tm containing hay mto a 
trench 6 inches deep and 3 feet Jong ; at the end of this it passes 
through a second tm of hay, the sides of which are perforated 
back and front. Thence it passes mto a pit 3 feet square and 
4 feet deep. 

A wooden partition wall, reachmg from the surface to withm 
SIX mches of the bottom, divides the pit mto two compartments 
connected at the base. The water passes down through 2 feet 
3 inches of broken brick and 1 foot 3 inches of coarse rubble in 
the first compartment, and up through 1 foot 3 inches of coarse 
rubble and 2 feet 3 mehes of fine ashes m the second. It then 
jiasses mto another pit thi'ough a pipe. 

The second pit is 2 feet 6 inches deep with a shght fall to the 
outlet pipe which leads to a pond or ditch. The effluent should 
be made to fall mto this last pit preferably in the form of a spray. 
The floor of the pit consists of a tray of perforated tm resting 
on a final filter bed composed of 6 mches of sand over 3 mches 
of broken brick and the outlet pipe should be protected b a 
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small catcbpit made of loose bricks covered with tin.®® (Plate 
24, fig. 2.) 

Chemical methods of soap removal. — The following method is 
described to indicate the chemistry of clarification. The soapy 
water from the wash-bonse is led first into a mixing tank. Slaked 
lime is placed in this tank and thoroughly mixed by means of a 
windmill mixer constructed from a couple of old bicycle wheek} 
and a pole. When the wind fads, mixmg must be done by hand 
but this is hard work. The lime throws down the soap as m- 
soluble calcium stearates. The effluent runs through three up- 
and-down settling tanks, placed all on the same level. These 
are built of brick with cemented floors. The partitions are 
removable wooden frames with canvas centres. The three settlmg 
tanks are respectively 3, 4 and 6 feet wide. This gradual widen- 
ing of the tanks tends to retard the flow of the stream, thereby 
assisting precipitation. All the calcium stearates will be found 
to have settled down in the first two tanks. (Plate 26.) 

The third tank is used for precipitating the lime and removing 
the soapy oils. This is effected by means of washing soda which 
IS run into the tan!?: from a drum containing a saturated solution 
of sodium carbonate. This precipitates the calgium salts — 
chiefly hydroxides — as insoluble calcium carbonate which imme- 
diately falls to the bottom of the tank. In addition to this the 
sodium carbonate causes the soluble oils from the soap to separ- 
ate out. Tliese oils, which give the water an odour of soap, 
float on the surface and are absorbed by means of canvas or 
sacking nailed on to wooden frames. The canvas is changed 
daily. 

Frpm this third settling tank the water flows into a charcoal 
Alter containing four inches of powdered charcoal between two 
layers of sacking. Through this filter it runs into a bricked 
concreted well or reservoir. The first precipitating tank is 
cleaned out every 3-4 days and the mixing taii daily. Sludge 
]s buried. It shows no tendency to decompose. Water treated 
thus gives a good lather agam with soap, is clear and free from 
dirt, soap, lime and soapy oils, and so can be used an indefinite 
number of times. The only extra water required is that amount 
necessary to replace the loss caused by cleaning the tanks. A 
charcoai filter 6 feet square deals with 4,000 gallons a day.®® 

(b) Another device, suitable where the effluent cannot be run 
into pits, is to run the soapy water into a chamber where chloyi- 
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nation is carried out, automatically or otherwise, and then to 
pass the effluent into a hairel through a^pipe which passes down 
to within 6 inches of the bottom. This barrel is painted inside 
and out with crude oil and well caulked. The overflow pipe 
passes to a second band of similar design and to the same depth. 
The ^overflow fiom this last barrel passes to the ground [level, — 
stream, ditch or irrigation beds. Both barrels contain layers, 
from below upwards, of gravel, coke, charcoaj, coke, gravel, coke, 
gravel. No scum forms in the barrels owing to the use of bleach- 
ing powder. (Plate 27.) 

(c) Soapy water, after treatment in a baffle-plate trap, can be 
clarified considerably by the use of alum. A saturated solution 
of potash alum containing approximately 10 per cent, of the 
crystalhne salt or 5 5 per cent, of the exsiccated salt, is the 
strength used.’'^ 

151. Final disposal of sullage water. — ^When not run directly into 
a stream or pond, waste water must eventually be either run 
into soakage pits or be disposed of by broad land irrigation. 
For the latter process a sloping land surface is preferable. The 
ground should be divided into areas and, after use, be allowed a 
day or two to dry Channels or nalas must be cut along the 
contours, one below the next and so on, so that the water which 
is passed into the uppermost channel overflows and runs down 
the slope and is caught by the next channel. In "^andy places 
radiating shallow trenches can be scraped rapidly and used in 
rotation, the sand bemg occasionally scraped. Land or sand 
should be dry before being re-used. 

152. Fat recovery. — There are times when the recovery of all avail- 
able fat from food refuse may require to be made. All meat 
and bone refuse from meals should be collected and thrown into 
a metal cauldron and treated with steam under pressure. This 
may be done on a small scale by passing steam from a boiler 
into a covered refuse cylinder containing the waste material and 
skimming off the fat periodically. On a large scale the cauldron 
consists of a metal vat provided with a heavy cover which can 
be clamped down. This iron receptacle forms the lining of a 
brick reservoir. The cauldron is filled with refuse and steam 
enters under pressure tlirough a side pipe. The fat rises to the 
top and is drained off in a liquid state by a pipe passing through 
the iron and brick, into petrol drums or kerosene oil tins from 
wluch it IS emptied into ordinary wooden barrels. Fat is used 
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in aoap-making and a by-producb, glycerine, is used in munition 
factories. 

153. Kitchen furniture. — A very convenient form of washmg-tablo 
ior mess tins and degehies is one consisting of a sheet of corru- 
gated iron, 10 feet by 2 J feet wide, mounted on a trestle at one 
end and sloped towards a grease trap. At the other end a sand 
box IS provided (Plate 25, fig. 2.) 

The above is a more sanitary device than the camp bench 
improvised from poles and mounted on trestles standnig over a 
platfoim, which is composed of rammed earth and is sloped 
mwards to a central dram or trench leading into a soakage 
pit, 

154. Materials used for cleansing cooking utensils. — The use of 

eaifch must be persistently discouraged. When sand is used, it 
should first be baked over a fire and then stored in a clean tin. 
Where wood ash is used, it is important to see that the arrange* 
meats ior preparation, collection and storage are sanitary. 


REFERENCES. 

^ ^ Lelean ; Sanitation in War, p. 149, 2G1. 

2 Makgill ; R.A M C. Journal, Vol. 27, p 121. 

^ Roubaud ,* R A.M 0 Journal, Vol 20, p. 107. 

* Blackmore ; Annual Sanitary Reports, India ; 1917, p. 78 
2 Blanchard ; R A.M 0. Journal, Vol. 20, p. 248. 

Lelean ; sanitation m War, p 148. 

Lefroy ; pamphlet “ Measures for avoidance, etc.” p. 6. 

® Marett; R A M.O. Journil, Vol. 25, p, 450. 

^ Lelean ; Samtation in War, p. 140. 

Lelean ; Sanitation in War, p. 221 

Q M.G. , India, Circular No 15, dated 19th August 1907. Standing 
Orders, Mil. Med Services. India p. 107. 

12 Tilbury Brown ; R A M.C Jounial, Vol. 20, p. 323. 

12 F S Regs. I , GO (3). F S. Pocket Book, TI, 10 (8), 10 (9). Man. of. 
El.Mil Hygiene 60 (2) ; Med. Man. (War) India, 29 (5). 

i« F. S. Regs I, 56 (0) , Man of El. Mil Hygiene, 57 (2), 

F, S, Regs. I, 155 (4) ; Man of El. Mil. Hygiene, 57 (3). 

93 



Mil. Engineering, Part V, peetion 22. 

E. S Pocket Book, Plate 21 

Military Engineering, Part V, section 22. 

Of. P S. Regs., I, 60 (4). 

-0 Man of El. Mil. Hygiene, Chap X, GO (II) 

Man. of El Mil Hygiene, Chap. X, GO (13). 

22 Man of El. Mil. Hygiene, Chap X, GO (13). F. S. Pocket Book II 
10 (9). ’ ’ 

22 Brooke Pike, R A M 0, Journal, Vol. 26, p. 335. 

2^ Lelean ; Sanitation in War, p. 151. 

25 Lelean ; Sanitatnn in War, p. 153. 

2« Sharp ; R.A M 0 Journal, Vol 25, p 349. 

2’ Military Surgeon, Vol X Lit, No 3, p 346 
28 Maepherson ; R A.M G Journal, Vol 25, p 398. 

2® Mackenzie ; R A M 0 Journal, Vol. 27. p. 707. 

2** Brooke Pike ; R A M 0 Journal, Vol 26, p. 331. 

« Man of El Mil Hygiene, 68 (1) ; 68 a). 68 (3). R. A..M C. Training, 
lo2 (1), 

32 P. S PoekeL Book, Chap II, 10(4) 

33 Med Man. (War), India, 29 (6). 

3* P. S. Regs , I, 75 (18). 

33 P. S. Regs., I, 60 (3) ; 63(3). 

3® P. S. Pocket Book, Chap II, 10 (8) 

3^ P. S. Pocket Book, Chap. II, 8 (18). 

3« Mem. on some Med Dig in the Med. War Area, 1917, p. 121. 

3*^ Lelean j Sanitation in War, p. 218. 

Lelean ; Sanitation in War, p. 216. 

« P. S. Regs.; I, 63 (4). 

*2 P. S. Pocket Book, Chap. II, 10 (4) 

*3 Med. Man. (War) India, 29 (6) ; Man. of El. Mil. Hygiene, 59 
** Lelean ; Sanitation in War, p, 230. 

** Graham Smith; Journal of Hygiene, Vol, 16 n 177 
Lancet. Vol OXCII. (i) 1017, p 304. . ’ “ 

Lelean*; SanitaMon m War, pp, 218-221. 

Man. of El. M. Hygiene, Chap. X, GS (7). 

94 



Il.A.M.0. Training, Section 1 32 (vi) 

Dewberry; R.A.M.O. Journal, Vol. 22, p. 86 ; Vol, 24, p. 480 
®® Lelean , Samtatioa in War, pp 263, 264. 
siLelean, R.A.M.O. Journal, Vol. 17, p. 362. 

Befchuon , R.A.M.C. Journal, Vol. 15, p. 574. 

Lelean , K.A.M.O. Journal, Vol. 17, p. 347. 

R.A M.O. Journal, Vol. 14, p. 669. 

Timca ; R.A.M.C. Journal, Vol. 26, p. 08 
Holt , K.A,M.G. Journal, Vol 20, p. 241. 

Maokuinon ; R.A.M C. Journal, Vol. 28, p. 377 ^ 

Mackinnon ; R.A.M G. Journal, Vol. 29, p. 330 

Moxey and Soott-Wdliamson , R A.M 0. Journal Vol. 24 p. 385. 

Brooke Pike ; R A.M G. Journal, Vol. 20, p 343. 

R.A M.O. Tiainmg, Section 136. 

Lelean ; Sanitation m War, p 232. 

Brooke Pike , R.A M.G. Journal, Vol. 26, p. 337. 

P. S Regs , [, 60 (2) ; Mod Man (War) India, 29 (7). 

Brooke Pike , R A.M 0. Journal, Vol 26, p 339 
Davey , R.A.M 0. Journal, Vol. 27, p 758. 

OarroU , R.A.M 0 Journal, Vol 28, p. 38 1 , EHis ; p. 605. 
Brooke Pike j R A M.O. Journal, Vol 26, p 344 
Goode ; R A M C. Journal, Vol. 27, p 370. 

70 Marett , R A.M.O Journal, Vol 29, p 210. 

Ellis ; R A.M G. Journal, Vol 28, p. 610 
’2 EUis ; R.A.M.C. Journal, Vol. 28. p. 607. 



CHAPTER IV, 


CAMP SITES, SPACES, TEN f AGE, RATIONS, ETC. 

Camp sites. 

155. The selection of a camp site is dominated largely by the facilities 
which exist for obtaining water, particularly m regard to tempor- 
ary camps. The various regulations with regard to the selection 
of sites have been dealt with m Chapters II and HI, and it is 
sufficient here to indicate a few general prmciples. 

When possible, camps should be placed on high ground. 
Marshes and iiTigated land should be avoided and given a wide 
berth on account of the increased density of t]ie mosquito popula- 
tion in their vicimty. Bearing m mind the necessity for pit 
construction, avoid u here possible rocky ground and land where 
the subsoil water may be expected to be high, e the dry beds 
of watercourses and low-lying ground at the mouths oi rivers. 
Dryness and cleanliness arc to bo aimed at, for vliich reasons 
ploughed and dusty areas are unsuitable, abandoned camping 
giounds undesirable and land in the vicinity of intensive agri- 
culture should be avoided on account of its piopensitics for 
breedmg flies. 

Whatever camping site is selected, and this is frequently 
decided more by the mihtary exigencies ot the situation than 
by the demands of hygiene, it should be a rigid lule tlio.t no form 
of permanent building is erected until lull consi deration has bq^n 
given by the sanitary or other medical officer to the suitability 
ot the surroundings. 


Gamp spaces. 

156. The shape and the size of a camp or bivouac will, subject to 
certain general rules, be detcimined by the ground.^ 

The tollowing data should serv<‘ only a guid^'. 
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Indian establishment. 

Ordinary 
camping 
space in 
yards 

Conti acted 
bnouac m 
yai ds 

■ - ■ 'j ii 'u . .. ‘ 

'll -'..it 

lOOy I'lO 
50x100 
30x50 

40x60 

30x 40 

Cavalry — 

Eegiment (British) .... 

Siinadion 

Eegiment (Indian) 

Squadron ( „ ) . . ... 

r 

160X180 

80x90 

160X180 

80x90 

105X125 

70x70 

105x120 

70^00 

Artill'^r’^ ■Rattf'ry — 

iio'.al Tlcfi ;' 01 Field Aitillery 

Heavy . .... 

]^Jountain 

Oavilry Bugade, AwiinunitioB Column . . 

IhMsional Ammunition Column .... 

Fiidd Artillery Section Ammimitiou Column 

Mountain Section Ammunition Column 

Small Arms Ammunition Section, Ammunition Column . 
Heavy Artillery Ammunition Column 

80X130 

CO X 110 
80X100 
-0X40 
70X90 
155x70 
22x15 

25 V 70 

70> 70 

70x95 

Engineers — 

Balloon Section 

Mounted Umt of Sappers and Miners . 

Serv'ifo Company of Sappeis and Winers 

Ponlooii ft' Ltiou . ... 

COX 100 
30x100 

Co / 105 

70 < 1 }0 

40vao 

Infantry, Battalion — 

British 

Indian , . . 1 * 

150X120 

150X100 

105v 105 
105X90 

Medical — 

Ca’t’alry Field Ambulance — 

Biitish (on*' epction) ... ... 

Indian (iw j s^cUo'i-) .... 

Combined (one British and two Indian sections) 

85XC5 

85x72 

120x100 


Field Ambulance — 

Biitish (four sections) 

Indian (,,,,) . . * 

Combined (one Brtish and three Indian sections) 

101x103 
101 X 105 
101 X 105 


Cg^ualtv Clearing Station — i 

British (one section) 

Indian (three sections) 

Combined (one British and three Indian sections) 

85X77 

101X127 

150x180 


CasiiaJtv Clearing Station, Staging Section— 

British . . 

Indian , ..*.*.* [ 

85X82 

85X82 


General Hospital— 

British 

Indian • * ' 

710X163 

442x163 




TENT ACOOMMODAOJlOJi 


Tentage. 

1 57 . The scale of accommodation m tents varies with the exigencies 
of the situation The followmg existing scales, the first appli- 
cable in peace^ and appropriate for camps in Divisional Areas, 
and the second that laid down for field service,® are quoted only 
as a guide : no reduction is advisable without pressing reasons 
and ordinarily a more liberal scale of acoommoation would be 
preferable : — ' 
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A standing camp is one that is intended to remain pitched for 2 calendai months 
or longer \ 

1 Warrant officer or non-commissioned officer. 

t Smgle-fly tents will not be utilized for hospital purposes in normal ciicuni- 
stances. 
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RATIONS, ROOD AND COOKING 


158. The considerations in allotting accommodation in tents are 
larely those of ventilation but rather ground space, with occa- 
sionally the factor that charpoys or trestle stretchers may be 
icquu’cd, together with some form of mosquito net. 

When G. S. tents arc used, the inteiiors should be exposed to 
the sun by thro^^ang one side over the other. 1. P. tents should 
be rolled up durmg the day when the tent is unoccupied. In 
hot weather, the sides of the tent are bettor dispensed with at 
night, unless dust storms aio prevalent. 

The folloiving table illustrates the benohcial effect of erecting 
chappers over tents in reducing the shade temperature during 
the heat of the dfij, though the eftect is very slightly the reverse 
when the shade temporal, urc is below 90° F The observations 
were made m 6 stations in the Pmijab daung the period May to 
September 1918. 
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Rations, food and cooking. 

1 59 . A few hygienic prmciples may be mentioned. Whenever possible, 
men should be provided with separate dimng places. As cookmg 
places must necessarily be some considerable distance from 
the majority of tents, etc., it is better for men to take their 
meals near the kitchens than in their tents.. If double-fly tents 
are not available, some sun-pioof shelter should be erected, m 
the shade of trees whore possible, to guard agamst sunstroke. 

The objections to men eating their meals in their tents are 
many. The air of the tent m which the men sleep later becomes 
vitiated, particularly after the evening meal when the flies of 
the tent are more apt to be kept closed. Scraps of food and 
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EXAMINATION OF TINNED KATIONS 


crumbs, etc., fall or are thrown on the ground and these attract 
flies and other insects. Fouling of the tent floor is very rapid 
by this means. Finally, the distance from the kitchen leads to 
meals being tepid or dold when consumed. This diminishes tlieir 
palatability and contributes to the physiological defective 
assimilation which in any case tends to occur by the prolonged 
use of a monotonous diet. 

Some improvised camp and field kitchens arc depicted in 
Plates 33 and 3^. 

160. Food disease. — Sufficient has been said in section 245 et seq 
regarding deficiency diseases to indicate that the composition 
and selection of a ration is of great importance. All field service 
rations as laid down in War Estabhshments, India, contain a 
clause empowering General officers commanding ui the field 
to make additions as may be necessary. The General Ofiicer 
Commandmg in tins respect must be advised by his Director 
Medical Services who is his sanitary adviser. The latter must 
necessarily depend upon his medical officers in the field for 
warmngs that the existing ration is proving unsatisfactory ; 
hence it follows that not only should each medical officer take 
every interest m the rations of his men and see that the 
methods of cooking are the best in the circumstances, but also 
it is his duty to bring to notice of higher authority any defects 
in health which he may consider are arising as the result of the 
ration. 

Amongst Indians, it is probable that tlie insufficient cooking 
of dal and rice leads to gastro-mtestmal disturbances which, 
agam, may be a predisposing factor in the contracting of dysen- 
tery, colitis, etc. 

When tmned rations are once opened, the entire contonis 
should be removed from the tm at once, and if not consumed, 
should be kept in fly-proof safes. (See section 200.) Badly 
damaged tins are better rejected. 

161. Examination of tinned rations The exterior of the tin 

should not show more than two solder-holes ; it is incorrect to 
suppose that there should necessarily only be one. The ends 
should be concave and dull to p^^rcussion. Gas can be detected 
by opening the tin under water, A good firm will supply a 
painted or lacq^ueredi tin and not one labelled with paper. The 
date of canning also should be stamped on the tin. 
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POOD VAXITES. 


In the iiiteiior of the tin, solder should not project from the 
setams. If an unnecessarilj- large solder surface is exposed, the 
chances of lead being taken into solution aie increased. The 
tin coating the non ol the can should be mtact and the following 
IS a useful method of testing lor “ pin-point ” erosions • — Remove 
the grease fiom the surface by strong alkali , wash ; place in 
dilute hydrochloric acid (50 per cent.) ; add strong solution ol 
potassium feiiocj amde and leave for one hour. Mmute erosions 
■will stand out conspicuously, coloured deep blue, after the plate 
has been gently washed free fiom the reagents. 

Jelly should be semi-solid at ordinary temperatures whilst 
the meat should be of good colour and odour and not markedly 
alkaline Preservatives should be absent. Blackemng of the 
inside ol the tin is not necessarily evidence of putrefaction of the 
contents. A slight dark film, often seen, is formed by sulphur 
hl)erated by the sjphttmg up of proteid molecules m contact with 
the tin, during the process of heating the can m cookmg. Heavy 
Ijlackenmg is caused by ferrous sulphide which is formed as 
iollows: — decomposition of meat leads to the formation oi 
alkali and ammomum sulphide ; this is converted into stannous 
sulphide which, being soluble in allcalino solutions, is dissolved 
oli the interior of the can as rapidly as it is formed. The iron 
underljnng the tm is thus exposed and converted into ferrous 
sulphide which is precipitated in alkalme solutions.^ 

162. Food storage. — ^Wherever possible, food should not be stored 
m tents or quarters which men normally inhabit by day or night. 
Apart from the attraction that food has for flies, fleas and other 
vermin, rats are encouraged and these may be in the first place 
attracted from plague-mfested areas. It is of the utmost 
importance that fly-proof food receptacles be provided : these, 
where not supphed from Engmeer Field Parks, are easily impro- 
vised from boxes and mul-mul cloth. (See Plate 28, figs. 1 and 2. ) 
Mul-mul cloth at 5 yards per 100 men is authorized as an issue to 
British troops engaged m the protection of the North-West 
Frontier and can be drawn on mobilization.® (See section 200.) 

Improvised hot and cold food-stores are figured in Plate 36. 

163. Food values. — For convenience, a simphfied Caloric table 
IS given below. This shows the number of Calories per 1 ounce 
weight, given by some of the commoner foods in use in India. 

Atta (Flour) 99 328 

Bacon 179*894 
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5rOOD VALtfEb 


111 devising a biiitable laiion various factors must be considered, 
siKjh as the climate and volume of work demanded, etc. Generally 
speakmg, a man iiertormmg hard work requires a ration which 
will give horn 4,000 to 4,500 Calories daily. 
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CHAPTER V. 


DISINFECTION. 

Disinfection of Rooms. 

164. >3i^efly, there are two mam methods of disinfecting lOoms, 
t e , either by ""gaseous disinfectants or by liquid disinfectants. 
In India, the latter method is probably the better as the former 
demands that every possible outlet m the room must be sought 
for and effectively sealed. There is, further, less risk of fire and 
tJie process after completion cannot be mterfered with by others. 

Gaseous disinfection. 

165. Sulphur. — ^First close all crevices. Next sprinkle the floor 
and walls with water, as the gas acts better m a moist atmosphere. 
Open all cupboards and drawers, etc , 4 lbs. of powdered or roll 
pulpliiir to every 1,000 cubic feet of air space arc then ignited on a 
sliovel or iron receptacle, placed over another receptacle con- 
taning water to prevent risk of fire Methylated spirit assists 
the lighting of roll sulphur. The room should then be vacated 
and the cracks and keyhole of the door sealed. Six hours should 
elapse before the room is re-entered. 

Other articles requirmg disinfection may be put into the room, 
being hung up loosely. 

166. FormAlin gas. — Though in towns usually generated by means 
of an Alformant lamp, Lingner’s apparatus, Tnllat’s autoclave or 
similar special apphance, a ready method where these are not 
obtamable is by adding 20 c.o. (about frds oz.) of formalin 
to 8 grams (about 124 grams) of powdered potassium permanga- 
nate. These amounts are for each 1,000 cubic feet of air space 

The re-agents should be mixed m an ordmary galvam^d 
iron pail, the permanganate being put m first and the formal- 
dehyde solution poured on the crystals. Not more than 10 fluid 
ounces of the solution and 6 ounces of the peimanganate crystals 
should be placed in one 3-gallon pail, as considerable frothing 
follows the mixmg of these substances. 

As soon as the last portion of the re-agents has been mixed, 
the operator must leave the room and seal up the door. 
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D}SINPECTION OF CLOTHUTG. 


The room must be kept closed for 24 hours. 

On entering the room after this period, the nose, mouth and 
eyes should be covered with a damp cloth. The remaining 
foimalin vapour may be dispersed by sprinkling a few drops of 
ammoma around the room, 

167. Hydrocyanic Acid gas.— The use of this gas has recently been 
adopted in India for the desti notion of veimin in clothes, bedding, 
etc., and occasionally for ridding rooms of bed bugs. The process 
ot disinfection is not without drnger to hfe unless carried out 
under expeit supervision. Fixed and portable apparatus have 
been devised, ozs. of eye rude of potassium, preferably 
powdered, per 1,000 cubic feet, with exposure for 15 minutes, 
suffice foi the extermination of fleas ; 5 ozs. with exposure for 1 
heur for bed bugs, and 10 ozs with exposure for 2 hours for 
body lice. Neither the eyamde nor the sulphuric acid need be 
chemically pure. Hydrocyaiuc acid gas is more penetratmg and 
more rapid in its action than Sulphur dioxide. Where natural 
air currents can he obtained there is no danger to men entering 
a place so fumigated 30 minutes after apertures have been 
opened,^ 

Liquid Disinfectants. 

168. These are usually apphed in the form of a spray. Various 
sprays are well-kno’vvn, e.p., the Befries, Mackenzie’s, Bobertson’s 
Jnvicta, Equifex, etc., and though not available on general 
service, their place may he taken by the Holder Hamden, 
Mackenzie or Heppel’s fly-spiays provided for S'amtaiy Sections. 

Formalin is by far the best solution as it does not decoloiize 
or stain. Hypochlorite solutions are also used. When formalin 
IS used, the strength should be 6 ounces to the gallon. If a httle 
glycerine is added, evaporation is delayed and the process of 
disinfection is maintained for a longer period. The operator 
sprays first the vails, next the ceiling and finally the floor. 
Overalls are advisable but not essential. The face and hards 
should be washed afterwards. 

Disinfection of clothing. 

169. All articles which may safely be disinfected by steam should 
be so treated. The following are exceptions 

BooU^ Belts and oilier Jeailiei aniiclts , — Wash well in a 6 per cent* 
solution of 1 01 malm. Failmg this, use cresol solution 4 ozs, 
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STEAM DISINFECTION. 


to the gallon (R-W Co-eff. 12). Exposure to the hot sun 
for one hour or more is probably equally effective. 

Blanhets . — ^White bknkets do not stand steam disinfection well, 
owing to the tendency of steam to fix indelibly any stain 
that may be present and also to alter the texture and colour 
of the blanket. With the brown Army blanket this consi- 
deration matters little. An alternate method to the use of 
steam is soakage in Cresol solution. They should never be 
boiled.* 

All articles, in addition to blankets, that are steeped in Cresol 
solution should be exposed to the standard solution of IJ ozs. 
to the gallon (if the Rideal-Walker co-efficicnt is 12 ; if 18-20. 
then 1 oz. to the gallon) for a period of 2 hours. If this is impos- 
sible they should be exposed to Cresol solution of a strength of 
4 ozs. (R"W. 12) for half an hour. They should then be washed. 

Boohs , — Unless valuable, should be destroyed. If required, 
they should be subjected to formalin vapour. 

Topis, Pith Helmets, Felt Eats, e/c.— Should be sprayed with 
a 6 per cent, solution of formalin, 

A temperature of 104°C. injures woollen articles ; if continued 
for 4 hours, white flannel will be turned yellowish, but the 
strength of the material is not affected. A temperature of 127°C 
for haK an hour will make flannel yellow and brittle. Moderate 
dry heat renders flannel brittle, but if hung out on lines m the 
open, hygroscopic action suffices to put matters right. 

Leather will withstand a temperature of 60°C., without injury^ 
Furs are not injured by a temperature of 80® C. for 30 minutes 
unless they are repeatedly subjected to it, A temperature of 
78°C. will injure furs if subjected to it for 2^ hours.® 

Steam Disinfection. 

170- Definitions. — (a) Low-pressure, in connexion with disinfectors,' 
means atmospheric pressure or zero, and not 2-15 lbs. pressure to 
the square inch as the engineer would understand this term. 

(h) Current steam is that liberated at the above pressure and 
therefore at a temperature of 212®E. at sea-leveL 

(c) Saturated steam is steam generated under pressure and in 
contact with the water producing it, 
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LOW AND HIGH-PEESSURE STEAM DISINFECTORS. 

(d) Superheated steam is steam under pressure raised to a still 
higher temperature by continued application of heat. It is of 
no great value as a disinfecting agenj as it has feeble powers 
of penetration. 

(e) High-pressure for dismfectors means m practice from 
10-20 lbs. pressure to the square mch. 

Steam at 0 lbs. has a temperature of 212°F. or 100°C. 



6 „ 

»> 

99 

2^8°!’. or 109°C. 

it 

10 „ 


99 

240''F. or 116 6°C. 

a 

16 „ 

99 

99 

261“!’. or 121-6‘“C. 


20 „ 

99 

99 

260=1'. or 126 5-0. 

» 

40 „ 

99 

99 

287=^ or 141 -e-O. 

171. Low-pressure Steam disinfectors. 

— These 

may be fixed, mobile. 


or improvised. 


(a) Fived . — Two well-knoivn fixed types are the Reck and the 
Thresh ; examples of the latter being mstalled at Sialkot, 
Karachi, Rangoon and Maymyo. 

(6) Mobile , — Of mobile types, the best known are the Thresh 
portable, size F (Fairy) mounted on two wheels, size G 
(Grouse) mounted on four wheels for use in hilly districts 
and the Quest type mounted on a Foden motor lorry. The 
first t 5 ^e only is used m India and constitutes the disin- 
fectmg equipment of British and Indian General Hospitals 
and Sanitary Sections. 

(c) Improvised , — Examples are the Serbian barrel, railway 
disinfecting van, etc. 

172. HSgii-pressure steam disinfectors. — The majority are of a fixed 
t 3 q)e with the boiler as an integral part. The best known 
are : — 

Jessop (boiler separate). Examples at Bombay, Karachi, etc 

Bowman. (Richardson and Cruddas, Bombay.) Examples at 
Colaba, Wellington, etc. 

Goddard, Massey and Warner. 

Washmgton Lyon, (Manlove Alliott & Co.) Portable and fixed. 

Velox. 

Equifex. (Geneste-Herscher, Paris.) Examples at Bombay, 
Karachi, Lahore, Ambala, Deolali. 
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THRESH PORTABLE DISINFECTOR. 


173« Coifipansofis. Taking the Thresh portable, size T, as an example 
of the low-pressure and the Eqmfex of the high-pressure steam 
disinfectors, their mam pomts may be discussed. ' 

Thresh poHalk.—ThQ temperature at which steam is generated 
is raised by the addition of chemicals to the water m the boiler. 
Though the steam is still at a temperaturo of 212®E., by being 
in contact with the jacket water at 215°F., some slight super- 
heatmg may occur. The packing of clothes should be loose as 
current steam^does not penetrate so well as saturated steam. 
Apart from capacity, eto., disadvantages are that the thermo- 
meter breaks easily and there is only one door which often 
misfits. 

A rough test of disinfection is to place a potato amongst the 
clothes. A mmimum tune of 30 mmutes is allowed for dismfec- 
tion, and if after this time, the potato is cooked, the disinfector 
IS being properly worked. 

Eqmfex . — The usua^ pressure is 10 lbs. to the" square moh, 
giving a temperature f about 240°F. Clothes are dried situ, 
by means of a coil of pv^ies m which the steam circulates. There 
are two doors, thus allowing disinfected clothes to be withdrawn 
mto a “ clean ” room distmct from the mfected room. Clothing 
is exposed to the steam for 15-20 mmutes. 


Thresh portable disinfector. 

174. Instructions' for working. — (a) Before introducing the articles 
to be dismfected, see that the water supply to the feed cistern 
is acting properly, and that a free current of steam passes mto 
the machine when the steam is turned on. Also that the door 
to the air mlet is closed. 

(6) Pack the articles ^ the cage hghtly so that the steam can 
circulate amongst them, and do not let them touch the sides 
of the dismfectmg chamber, Ai tides which would be creased 
if dismfected when folded, can be suspended on the hooks 
fitted m the machme. Not more than 30 blankets should be 
put m at one time. , 

(c) Having introduced the cage and closed the door, turn the 
steam into the disinfecting chamber and allow it to pass through 
for 30 mmutes countmg the period from the time the thermometer 
registers 212”P. 



THRESH PORTABLE DISINFECTOR. 


{d) Rogulato tho firo so that a good current of steam is main- 
tained. Ovor-firmg will create a little steam pressure, indicated 
by the hquid rismg in the supply cistern. Should this occur, 
turn off the steam for a mmute or two until the fire is damped 
down. 

(e) At the end of 30 mmutes turn off the steam and open the 
air inlet when the drying process will commence. When hght 
articles only are bemg disinfected, 10 mmufcos drying will be 
sufficient, if tho thmgs are taken out and immediately shaken in 
the air. When mattresses, piUows and other bulky articles are 
being dismfected, the drymg process should be continued for 
30 minutes. The mattresses, etc., are then taken out and exposed 
freely to the air until quite cool. 

(/) Take care that no dirt gets mfco the steam and air inlets to 
the disinfecting chamber. 

(< 7 ) Leather goods, etc., which are injuriously affected by 
steam, can be submitted to dry heat in the dismfecting chamber, 
the process bemg the same as that for drying, except that the 
air mlet must be kept closed. The heat should be continued for 
2-3 hours. 

{h) When only one rnaif is employed, he should wear a linen 
overall when manipulatmg the infected goods, and after intro- 
ducing the cage mto the machine the overall should be thrown 
in and dismfected. Whilst the process of disinfection is m 
progress the hands should be well scrubbed with soap. Care 
must be taken in packmg and unpacking the cage to avoid nsk 
of re-infection. 

175. Instructions for cleaning. — {a) These machines require to he 
cleaned out periodically and regularly, the same as an ordinary 
boiler, so as to prevent accumulation of deposit m the bottom 
of the jacket. 

(6) The solution in the jacket should bo carefully drawn off 
into a clean vessel, such as an iron tank or largo tub. Where 
salts are not used, the'water is simply run off. 

(c) Then the jacket should be re-charged with water, and after* 
war^ the mudholo at the bottom of the front of single-door 
machines should be removed to allow the water to flush through 
rapidly, and a cane or scraper inserted to agitate the mud or 
deposit in the bottom. 
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THEBSH PORTABLE DISINFECTOR. 


(c^) This process should be repeated once or twice, and then 
when the machine is clean mside, the mudholes should be re- 
laxed. 

(e) The solutidn onginally drawn ofE should be put back after 
it has been allowed to settle and deposit any sohds, or the jacket 
simply re-filled with plain water up to the marked level. 

(/) Where the water used is “ hard ” it is necessary to clean 
the machine more frequently, 

176 . Instructions <>for “ charging.’* —(a) In the event of shortage 
of potassium salts, sodium carbonate, 8 lbs. to a gallon, can be 
used in place. 

ifi) The alkali can be introduced through the manhole at the 
top, in which case it can be put in dry. Before domg this, water 
should be put into the jacket to withm 3 or 4 inches of the water 
line, which is determined by the ball valve in the feed cistern. 
Take care to spread the dry alkali equally. 

On the other hand the alkali may be dissolved first in hot 
water in a large tub and mtroduc^ in liquid form into the 
jacket through the feed cistern. After this, admit water to 
withm 3 or 4 inches of the water line. If filled with cold water 
in the first instance right up to the water line, the water will 
expand on boiling and overflow at the feed cistern. 

(c) At the first time or two of working, the disinfector may 
“ prime ” a bttle owmg to the alkali not being ob tamable 
absolutely pure. In order to prevent this “primmg” from 
entermg the inner chamber, a soft wood-plug may be inserted 
into the steam inlet hole m the centre of the bottom of the inner 
chamber : at the same time open the air-port door in front of 
the machine under the large door of the ismfeotor itself, turn 
the valve handle to ‘ open ’ and keep a brisk fire going so as to 
maintam a steady current of steam^ through the air-port referred 
to. By so doing, any “ primmg ” there may be, will work off 
through the air-port. 

Note. — ^Priming occurs when water passes with steam into the 
inner chamber in the form of a spray. 

If done once or twice thoroughly, priming will diminish and 
then disappear, after which the soft wood-plug should be removed 
to allow steam to enter, when the machine will be ready for 
disinfecting. Use a plug about 1 or 1 J mohes thick. 
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(d) The quantity of alkali required for charging in the hrst 
instance is that amount required to raise the boiling point to 
about 214:®F. or 215°F. at sca-loveL This amount mubt be 
determined by experiment as waters vai^ in themselves. At 
varymg altitudes sufficient alkali should be added to raise the 
boilmg point 2-3 degrees about the temperature of water hoilimj 
at that altitude. If the temperature is found to be 4 or 5 degrees 
above that point, the solution is too strong in the jackets of the 
disinfector. 

The temperature at which a correctly- charged Thresh dism- 
fector was found to generate steam at an altitude of 6,160 feet 
m India was 203°F. 

Note, however, that the addition of salts to the water in the 
disiniector with the object of raising its boihng point is unneces- 
sary, 

177. Serbian Barrel Disinfector.— An old wme-barrel is taken 
and m its bottom a large central hole is made, with five or six 
holes around it, through them the steam enters tho barrel, 
which stands on a circular boiler of cast iron or galvanized iron. 
To prevent any escape of the steam between the boiler and the 
bottom of tho barrel a narrow sausage ring, filled with sand, is 
placed between the boiler and the barrel. The weight of the 
barrel presses this down, formmg an efficient valve. 

To keep the clothes in the barrel away from the holes m the 
bottom, a small frame made of two or three crossed bars of thm 
wood IS placed mside, ovei and about 9 inches above tho holes. 
The barrel is provided with a wooden hd purposely made heavy] 
with an pdge which fits mside the barrel or overlaps it. The 
object of the lid is to retard the escape of the steam. ^ Each 
barrel should have its own fire preferably, but if there be several 
barrels, they may be arranged in a row over a trench, and this 
has the advantage that the barrels may be embedded m a 
dome of dry mud, thus conservmg heat and mcreasmg efficiency. 
The stoke-hole would then be at one end of the trench and the 
chimney at the other. In devismg the tank or boiler, a common 
error is to make too small a surface m relation to the bulk of 
water. 

The one essential condition to success is that steam must be 
generated rapidly enough to fill the barrel m 40 seconds. This 
necessitates a vigorous fire. The time reqmred for disinfection 
of clothing IS one houiv® (See Plate 29.) 
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DISINFESTINa STATIONS. 


178. Rftilwfty VftH Disinffictoi*. — TLg principle aigdiin is disinfection 
by current steam. An ordinary broad or metre'gauge closed 
railway van is cenverted by the fittmg of racks inside and the 
sealing of all but the mam outlet, and steam is discharged mto 
this in great volume from a railway engine. Such an improvised 
disinfector is extremely valuable on the Lines of Communication 
and at railheads, as, though the rate of dismfection depends 
upon the capacity of the van or vans which may be coupled up, 
it IS capable of disinfecting very large numbers of kits, etc., 
m a much shorter time than could be done ^vith the numbers of 
other disinfectors usually provided. 

Cleansing and Disinfesting Stations. 

179. Now that lice, fleas, and possibly other vermin have been proved 
to be transmitters of disease and also by reason of the actual bites 
cause loss of efficiency througli sleeplessness, angemia and skm 
infections, the use of disinfesting or “ de-lousing ” stations is an 
accepted hygienic principle. 

Whilst the primary object of such a station is hygienic and 
to rid men and clothmg of veimm and, in particular, lice, it 
should be borne in mmd that great economy in effort can be 
effected if other subsidiary measures arc co-ordmated. For 
example, whilst clotlnng is being subjected to scrutiny before 
or after disinfection, it will save further mspections by unit 
commanders if irreparable garments are discarded at once and a 
now issue be made from a mam or branch clotlnng store attached 
to this unit. 

The unit then becomes composite and normally will be under 
the charge of a selected officer or the officer commanding a Sani- 
tary Section, the latter usually bemg responsible for providing 
the means of disinfection and supermtendmg the laymg-out of 
apparatus and buildings. (See section 6 (k).) 

The personnel of a sanitary section should, however, noUbe 
utihzed, as this impairs the efficiency of the section. 

180. Objects to be aimed at. — These concern : — 

(a) The individual — 

(i) washing, 

(ii) de-lousing, 

(iii) hair- cutting. 
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(b) Clothing — 

(i) de-lousing by disinfection, washing and ironing, 

(ii) mending, 

(iii) issue of new clothing when necessary. 

181. Sphere of opcration.—Such a unit operates generally on the 
Lines of Communication and one such unit at least should be 
pushed up as far as practicable with each force^ so that regiments 
withdrawn from the field may have immediately the benefit of 
thorough disinfection. 

It follows from this that the equipment of the unit should be 
as mobile as possible and simple, but there is no reason why m 
stations where large gatherings of troops may be expected, the 
arrangements made should not be of more elaborate construc- 
tion. 

182. Requirements of the largest stations,— The larger and less 
mobile disinfestmg stations on the Lines of Communication will 
require the following accommodation: — 

(i) Undressing room. 

(ii) Bathroom, fitted with showers. 

(hi) Officers’ bathroom, 

(iv) Dressing room. 

(v) Soiled-clothing room. 

(vi) Boiler room and Disinfectors. 

(vii) Iromng room. 

(viii) Storeroom for clean clothing. 

(ix) Quarters for establishment. 

If the personnel of a Samtary Section or squad is employed, it 
will reqmre supplementing by : — 

Supervisors, British or Anglo-Indian. 

Labour Corps coolies. 

Dhobis, dhurzis, nais, and possibly moohis. 

The problem of carrying out the objects enumerated for large 
bodies of troops is a very difficult one, but every effort to solve 
it will be well repaid m improved health and efficiency. What 
these problems are may be gathered when it is pointed out 
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that caste prejudices involve differential treatment for the Indian, 
and, the factor of time bemg so important on field service it 
becomes a matter of great difficulty to perform satisfactorily 
the several processes with the somewhat inferior apparatus 
which field service conditions impose. Blankets must be treated 
and dried m time for the men to sleep in at night ; clothing must 
be ready for the men to march away in at a reasonable hour to 
allow of them getting back to their camps ; underclothing must 
be de-loused before bemg handed back to the men to wash for 
themselves ; men must wash all over before resuming their treated 
clothing ; and men must be provided with some covering except 
for the few minutes allowed for actual ablution. 

If disinfection of clothing only is undertaken and laundry 
work omitted, the procedure is simphfied, but both should be 
aimed at. 

All this can only be accomplished by most careful organization 
and strict adherence to time-table, always supposing the original 
disposition of buildings, apparatus and establishment to have 
been carefully planned. 

The following brief outlme, depicting the actual process, will 
assist in visuahzmg the requirements. 

183. Planning of station. — ^In the first place, the station should 
be established close to an ample water supply and should be 
central. Entrance and exit should be separate and at opposite 
ends of the area demarcated as the site of the station. This 
allows of methodical admission and discharge. For the same 
reason the site should be surrounded with a rough fence, wall 
or wire, which m itself mtroduces order. The various buildmgs 
or shelters should be arranged so that one process leads directly 
to the next and finally to the exit. 

The undressing room consists, according to circumstances, of 
either a demarcated piece of ground or, at the other extreme, of 
an elaborate shed provided with tables, cubicles or pegs.'p The 
stalls, pegs or outhned places on the tables are numbered m 
order from 1 upwards. In each stall, etc., are provided a black 
net-bag, a red net-bag, a white cloth bag and a disc with coid 
attached. All four are numbered with the same number as the 
stall. If this latter eqmpment is dupheated to allow of immediate 
preparation of the room for a second batch of men, then it will 
be advantageous to have the first series of discs, which are 
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attached to the bags, etc., enamelled white and the second series 
red, and so on. 

Lorn cloths for Indians, one to each stp.ll, are also provided. 
These need not be numbered. 

TM Bathroom , — This leads directly out of the undressing room. 
Hot water is essential, l}-2 gallons being required for each man. 
It promotes cleanhness much more than cold water, opens the 
pores of the skin thoroughly, and thus allows tho thorough 
ingress of suiiihur applications if the man is infected with scabies. 
The water is best provided from showers, as this method is more 
economical and also renders the disposal of the sullage water less 
of a problem. An improvised shower bath is depicted m Plate 30. 
Vaiious methods of providmg hot water have been tried , m 
Mesopotamia water was heated outside the rooms in tubs placed 
over htter incinerators. In France, portable heaters were 
employed in many places, the fuel used bemg coal. An adapta- 
tion of these portable heaters consummg oil fuel is more suitable 
for India, At least one pump is required in the equipment. 

The bathroom again may either be a chittai stiucture divided 
into cubicles or a permanent shed with cubicles, showers and 
ground drains. Each cubicle is equipped with a basin, towel, 
and soap emulsion. A good emulsion is made by boiling soft 
soap or sunhght soap lb. m 1 pint of water, addmg 1 pint of 
non-sapomfied cresol and mixmg for 15 minutes m a wooden tub. 
Then add crude petroleum until the emulsion is just not oily. 

An alternate mixture is composed of soap 40 ozs ; kerosene 
oil 1 tin and water 1 gallon. This is diluted 1 part to 8 of water 
before use. Tow suffices in place of a sponge or flannel. 

Boilcd-clothtiig ro<m , — This room leads off laterally from the 
undressmg room and is mtended to receive the soiled-clothing, 
which is next passed through the Thresh or other disinfector. 
For this reason the loiler room leads ofl this room. 

Ironing room , — Best placed on the same side as the soiled- 
clothing room, it may cither lead directly ofl the undressing- 
room or oflP the former. Suitable tables must be erected and 
apparatus for heating the irons. Ironing is employed only with 
serge clothmg as disinfection with steam causes the cloth to 
pensh. It IS a slow process if proper attention is given to the 
seams (see Section 216), and therefore determines tho rate of 
bathmg. Ten to twelve mmutes are occupied in the iromng 
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of tunic, trousers and cardigan jacket of one man. With British 
troops, therefore, the numbers admitted m each batch should be 
roughly equal to the number of ironers. With Indian troops the 
numbers admitted are determmed by the capacity of the dis- 
infectors for complete kits. 

Blessing room , — This room should lead out of the bathroom 
continuing the line, and should be identical m size, shape and 
arrangement of cubicles, etc. A lateral door leads to the dis- 
infectors and enables disinfected clothing to be brought into 
this room and laid out numerically m cubicles or sj)aces identical 
m appearance with those in the undressing room. In this way 
difficulties experienced with illiterate paekstore havildars and m 
marshalling Indians are largely overcome. 

An exit door leads from the building to the enclosure and 
thence to the open. 

Storeroom for clean clothing , — ^In France, clothmg removed 
from men was not returned to the same man. After disinfection 
the clothing was passed to washer women, washed, returned and 
mended before bemg re-placed m store. This means that under- 
clothing had to be re-sized and was pooled amongst the men. 
In India this is not feasible for Indians, but may be required for 
Bntish troops. 

Where Army clothing stores are estabhshed, these with advan- 
tage should be located m the vicmity, so that a fresh issue may 
be made where articles of clothing are irreparable. 

Laundry , — Where laundry arrangements arc contemplated, 
the men either wash their own clothes or else dhobis are enter- 
tained. Some laundry arrangements arc necessary for the 
washing of loin cloths and towels. Where the water supply 
IS limited and river ghats are not available, the question of 
disposing of the sullage water has to be faced. This and the 
method of clarifying the suUagc water for rc-use is discussed in 
Chapter III. 

Disinfecting room , — In addition to the requisite number of 
Thresh disinfectors, a formalin chamber is required for deahng 
with helmets, belts and boots. In smaller umts when a Thresh 
disinfector is not available, cresol solution may bo used. Clothes 
are steeped for 1 hour m a solution of 1 pmt of cresol (B-W. 
co-eificient of 12) to 8 gallons of ivater, or soaked for 5 minutes 
in boiling soapy water. They are then washed in the ordinary 
\vay. 
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Buildings for the above may be made of rough cheap lumber 
with tar-paper and corrugated iron roofs. 

184. Disinfestation process. — ^IVIen are admitted in convenient 

numbers, British and Indian separately. If possible, they should 
attend without arms ; faihng this, arms are stacked in the enclo- 
sure. 

On entering the undressing room, each man is assigned a 
cubicle and informed of his number. When unijressing he places, 
under the instructions of an attendant, his boots, belt and 
helmet m the black net-bag ; shirts, socks, pants, drill jacket 
and trousers, etc., in the red net-bag ; and personal possessions 
such as watch and money in the white bag. Serge clothing is 
passed into the ironing room. He then puts on the loin cloth, 
hangs the numbered disc around his neck, and carrying the white 
bag proceeds to the bathroom. 

All black net-bags are collected by an attendant and are 
placed in the formalin-vapour disinfecting chamber. 

All red net-bags are collected by another attendant and ^ 
stacked in the high or low-pressure steam disinfector and left 
there at 216°E. for 30 minutes in the case of the Thresh pattern. 

In the bathroom, using the tow and soap emulsion provided, 
the man washes himseH from head to foot. Occasional super- 
vision is required for Indians. A hot shower is then given and 
the man dries himseK with the towel provided. 3-5 minutes 
should be ample time. If suffering from scabies, sulphur appli- 
cation may be made now. 

He then passes on to the dressing room where he awaits the 
laying out of his kit in the respective spaces. He removes the 
disc and loin cloth, leaves these in his stall, and dresses in his 
now-disinfected clothing, leaving the enclosure along with the 
remainder of the batch. 

As hair-cutting is a part of do-lousing, those requiring it may 
first proceed to the nai, joimng subsequent batches of men for 
the ablution process. 

185- Data. — One Thresh disinfector, size F, is capable of dealing with 
80 lots of sliirts and pants in 20 minutes, if an ounce of formalin 
has been poured into the water jacket of the machine. In an 
8 hour day, 1 ,920 men could be dealt with at this rate, but thif? 
is^a high speed. 
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In working out the requirements 
following figures are useful : — 

for any 

sized unit, the 

The kit of each man, for sterilizing purposes, 
in the equivalent value of thick blankets thus 

may be stated 

Great coat .... 

. 

. 1 

Tumc and Trousers (serge) 

• 

. 1 

Underclothing and puttees 

• 

. 1 

Blankets .... 

• 

. 2 


Total 

. 5 


The next data are approximate only, as the number of blanlcets 
that can be disinfected in a given time depends upon the skill 
of attendants in loading and unloading, as well as the extent 
of close-packing permitted. Close-packing is to be avoided m 
current steam disinfectors but is of less importance m high- 
pressure satuiatcd steam disinfectors on account of the greater 
penetration of the steam. 


— 

Size of 
Chamber. 

Approxi- 1 
mate Cubic, 
'Feet. 

Loading 

Sterilizing 

Unloadmg. 

Blankets 

per 

charge. 

Serbian barrel 

Thresh, portable, “ F ” • 

„ fixed . • 

„ Foden. 2 chambers 

Equifex H-P. . • 

Bowman H-P. . • 

Jessop H-P. . 

2 Railway vans, 18' long 
standard gauge. 

65, gaU. 

5' x3' 

i oval, 

6' X 3' r 

r X 3' 0 " 

7' 6^ X 3' 6" 
10' x4' 

96 

36 5 
46-0 
120 0 

77 0 

82 5 
125 5 

Mina. 

45 

45 

46 

46 

40 

40 

40 

60 

7 

30 

40 

120 

65 

70 

d06 

450 


If ironing is done, the pressure of work on the dissectors 
is proportionately relieved. Though the above table is given 
in terms of blankets, these are not usually mcluded in the estimate 
of disinfectors required, as they can be soaked in Cresol solution. 
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The standard aimed at is to provide a bath for each man at 
least once m fifteen days. Particular attention must be paid to 
the personnel of Labour Corps who, b;;j reason of their long 
working hours, have few opportunities for self- ablution. If 
necessary, a half-day per week should be arranged with the 
proper authorities for special ablution and disinfection of this 
personnel. 
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CHAPTER VI. 


INSECTS, ETC. 

Flies. 

186. Common species. — (i) Musca nebuhf the common house fly of 
India, breeds in night soil trenches, but can be reared in horse 
dung. 

(ii) M'U'Sca domestica deter mimta, a variety of the common 
European species, breeds chiefly m horse dung, but also in night 
soil. 

(in) Musca angustifrons, a smaller species than the last, dis- 
tinctly greyer ]n colour and more actively annoying, breeds 
primarily in human fseoes, also m cow dung. 

(iv) Stable fly {Stomoxys calcitrans) resembles the house fly 
except that it has a long piercing proboscis and bites. Breeds 
niainly in warm dung and fermenting grass. 

This fly plays a totally different r61e, if any, from the ‘ house 
fly ’ in the transmission of disease. 

(v) Green fleshfly {Pycnosorm species), a bronze-green fly 
which breeds chiefly in offal. 

(vi) Grey fleshfly, resembling the house fly m colour but larger 
than the blow fly {Sarcophaga species). Breeds in offal. 

(vii) Blue Bottle or Blow Fly (Genus CalUphora) breeds in 
flesh of all kiiids. 

The above are not all of equal importance. In practical 
sanitation it is the “ house fly ” against which, pre-eminently, 
measures should be directed. 

187. Life History. — ^All these flies, with the exception of some 
species of the Sarcophagidse (‘ Fleshflies ’) which are larviparous, 
have, broadly speaking, a somewhat similar life history. The 
house fly may be taken as a type Flies are now d^nitely 
proved to be capable of carrying infection but the extent to 
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which they are actually responsible for causing disease is not 
yet known. 

Eggs,— A single female lays an averagp of 600 eggs, in batches of 
150—200. They are large enough to bo seen with the naked eye. 
Requisites for incubation are moisture, protection from direct 
heat and sunhght, and heat of fermentation. 

Eggs and larvse will not toletato a temperature of 100®E., 
and are rapidly killed at any temperature above 114*8°F. ; the 
heat generated in a closely-packed heap of manure is as great as 
from 136 — 169°E. four inches beneath the surface, and advantage 
of this is taken as an anti-muscid measure in ‘ close-packing ’ 
manure dumps. (See section 81.) 

The incubation period Of the egg is normally 24 hours but 
may be as short as 8, dependmg on variations in temperature 
and humidity, for which reasons fly breeding is seasonal. 

Larva , — The larval period occupies from 2 — 8 days. When 
fully grown, the larva measures 10-12 millimetres in length ; 
it can penetrate 4 or more feet of loose earth and migrates from 
the breedmg ground to a suitable place for pupation. 

Pupa , — Though white at first, it rapidly becomes brown on ex- 
posure to light and air. Is only half the size of the larva, 
barrel-shape and grain-like. Pupal period usually 2 — 8 days. 

Adult Fly , — ^Eeeds entirely on liquid food : when attacking 
a solid, e,g,, sugar, the fly regurgitates the liquid contents of its 
crop on to the sugar so as to make a solution. These contents 
swarm with bacteria. It usually defsecates whilst feeding and 
also spreads infection mechanically by its feet and wings. It 
is the constant passage, to and fro, from latrine to kitchen that 
constitutes the great danger of the house fly. If food is avail- 
able, flics do not travel more than a few hundred yards, but a 
strong wmd can carry them over a mile. They may also move 
long distances in railway carriages, boats and with moving con- 
voys of carts or animals. Elies at 60®E. are torpid ; between 
80 — ^90°E. they are most active, whilst a temperature of 110°E. 
is usually fatal but m India flies will often survive a much 
ibgher shade temperature. 

Several days elapse before it reaches sexual maturity. Its 
total hfo varies from 6 days to 2 months but in cold climates, 
when breedmg is checked, they probably pass the whole winter 
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hibernating as adults. The life cycle from eggs to adult may 
occupy from 6 days to 3 weeks. 

188. Principal breeding 'areas. — Human faeces, stable litter, decay- 
* ing grass heaps, in and around lU-kept incinerators, trenching 

grounds, refuse pits, ash bms, and litter heaps. 

189. Anti-fly measures. — These fall under four headings, the first 
two having already been discussed in Chapter III. 

(a) Prevention of fly-breeding 

(i) In stable litter and horse dung. 

(ii) In human excreta. 

(b) Prevention of access of flies to human excreta. 

(c) Destruction of flies. 

(d) Protection of food. 


(c) Destriiction of flies. 

190 . Fly-traps.— Small fly-traps, e.g., wire ‘balloons,’ Japanese 
mechanical, glass bell-traps, and many other varieties are useful 
for messes, canteens, cook houses, hospital wards, etc. The best 
baits are sugar, beer, casein, banana, fish (sardine) and meat, 
the last two for blow flies. 

Of box- traps (see Plate 31), the very large ones, though efficient 
in trapping flies, have usually not been found to give results 
commensurate with their size and cost, unless the plague of flies 
is very severe. The simplest form of box-trap^ is cubical m 
shape, and may bo of i any desired size, from one-foot cube up- 
wards The frame is of wood and rests upon a flat wooden 
platform, to which it is not attached, and from winch the bottom 
bar of the frame is raised half an inch all round ; the platform 
must be from 4—6 inches wider than the trap, and this outer 
margin must be planed smooth. The roof and lower half of the 
sides of the trap are covered with wire gauze ; canvas is used td 
cover the upper half of the sides. Prom the bottom bar of the 
frame a flange of wire gauze, four inches wide, projects inwards 
all round, slopmg downwards m such a way that its inner edge 
is 1-inch from the platform. The trap should be baited. When 
flies have been caught m sufficient numbers, they may be killed 
bv dreiichmg with hot water, or poisoned with a spray or fumes, 
or the trap may be placed for a few moments in a heated oven, 
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For the domestic fly, wire-gauze need not be smaller than 
J-inch mesh, but it should then receive two coats of paint to 
round ofl the square interstices, 

191. Tangie-foot. — To prepare; — take 8 parts of powdered resin 
and 5 parts of castor oil, by weight, and heat m a degshai stirring 
with a stick. A cheap crude castor oil, obtainable m most bazars, 
is quite suitable for this purpose The mixture is fluid when hot 
and becomes tenacious when cooled. It should not be brought 
to the boil. Linseed oil m the same proj)ortion may be sub- 
stituted for castor oil, but in this case the ingredients should 
be brought to the boil separately, thoroughly mixed, and the 
product, which is inferior to that obtained with castor oil, sub- 
sequently boiled for a quarter of an hour. The correct proportion 
of resin varies with the temperature and usually requires in- 
creasing in summer. It is immaterial whether honey or sugar 
be added, as experiments do not suggest that either increases the 
catch. 

Tangle-foot is spread when hot and thm on glazed paper. 
Unglazed paper absorbs the oil and thus destroys the sticky 
properties of the mixture. It is important to cover the whole 
of the paper and leave no free margin. Better results are usually 
obtamed by pamting tangle-foot on lengths of hoop iron, wires 
(scrapped telegraph or other wire) twisted together in two strands 
and stretching these horizontally across huts or other shelters 
beneath the roof. Flies settle by day on broad surfaces and by 
night usually on narrow pendant surfaces, cords, wires, etc. 
Wires coated thus wiU often last for two days ; they may then be 
cleaned by passing through a Are, re- coated and replac^. 

Poison hails, 

192. Sodium arsenite. — This poison is highly effective. In view of its 
similarity to alum it should invariably be coloured with amhne 
dye, preferably blue. It is issued in this form by Base and 
Advanced Medical Store Depots Solutions should only be 
made by medical officers or the trained personnel of sanitary 
sections, A one per cent, solution is usually employed, to which 
25 per cent, gur or sugar is added subsequently. 

Strips of canvas, gunny bag, frameworks of knotted string, etc , 
may be dipped in this solution and firmly fixed in suitable but 
safe places, away from messes and out of reach of am*mals. The 
poison and wet sacking, etc., should never, be torched by hand. 
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Where hides are saved, these should be hung up and not left 
on the ground : they form a great attraction to flies and therefore 
should be hung near^ fly-traps, but not be treated with arsenic 
solution m view^pf future handling. 

Three varieties of traps may be described : — 

193. Roller Towel Pattern Fly-trap.— The mateiials required are 
A strip of sacking 15 inches wide and 8 feet long, joined 
at the ends to Jform a roller towel 4 feet long : two uprights 
6 feet long, bamboo, fence or telegraph poles, etc. ; two cross 
pieces about 2^ feet long, of packing case wood or bamboo, 
stakes, etc. ; a roller or cross-piece capable of rotation, with one 
handle : an empty kerosene tin with one side removed : a wind 
and sun screen of chattai matting or tent cloth. 

The two uprights are fixed in the ground at a sufficient distance 
apart to allow of the insertion of the kerosene tm lying on its 
side. The uprights are strengthened by cross-pieces nailed or 
wired on. The roUer is supported m loops of fencing wire attached 
to the top of the uprights, and is turned round by means of the 
handle at one end. The roll of sacking hangs from the roller, 
both sides outside the cross-pieces, and dips into the kerosene 
container, almost touching the bottom. A screen of chattai 
matting or canvas is erected on the windward or sunny side to 
prevent evaporation of the poison fluid and to afford shade and 
shelter to flies. 

The poison mixture formula is — 

Sodium arsenite (coloured) ... 6 ozs. 

Gur or sugar 24 „ 

Water 3 gals. 

The above quantities are for each trap. 

The sacking is saturated with the solution by rotating the 
handle. When dry, the sacking is re-soaked by rotation until 
completely impregnated with gur and arsenite. Water is adde5 
each morning to the container to make up for loss by evaporation. 
One man should be detailed (with other duties) to look after 
the trap and see that the sackmg is kept wet. In hot and windy 
weather attention is required every 2 — 3 hours. One dose of 
poison will last about a for,tmght except in very dusty localities. 
The container must be cleaned out before addition of a new 
dose. These traps should be located wear latnnes, garoage pits. 
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manure heaps, slaughter yards, etc., and distant from cook- 
houses, mess tents, wards and water supply. 

194. Karslake ‘Automatic’ Fly-trap. — This is an improvement on 
the last. A keiosene tm is fitted at the head ol the tiap The 
roller is removed and replaced hj^ a small trough through the 
bottom of which projects the sacking towel. Except for a small 
tube soldered into the bottom of the kerosene container, this 
receptacle is perfectly airtight. A screw -top filling inlet must 
also be fitted to this container. 

When it IS filled with solution, it is placed in position and 
the liquid discharges into the tiough below, until the level ol 
the solution in the trough meets the end of the container tube, 
when the air supply of the container is cut off and the solution 
ceases to flow. 

The solution in the feed trough is now slowly absorbed by 
the sacking and when its level falls below the end of the tube, 
air enters the container again and a further supply of solution 
IS delivered This action continues as long as any solution 
remains in the container. 

When the container is empty, the solution, which has collected 
m the third tin below^ is poured back ogam and the tm filled 
with w^atcr to make good loss by evapoi ation. This procedure 
will be necessary about once in cverj'' 48 hours. 

If made with laiger containers and a pedestal base in p^ace 
of upiights sunk into the ground, it will have the advantage ol 
being more independent of supervision and can also be moved 
about in relation to the fixed screens, etc. [Plate 32.] 

195. Hospital Fly-trap. — For use in hospital wards or messes 
a simple apparatus can bo made from a jam jar and tin lid to 
cover the same. The jar is filled with coloured arsemte solution, 
the lid pierced and a lamp wick threaded through, knotted on 
the outside and the ends frayed out. The lower end of the wick 
dips into the solution and sucks up enough liquid and poison to 
keep the knots moist, especially if 10 per cent, glycerine is added. ^ 
There is always, however, a certain danger of food being conta- 
minated by flies that do not die, and for this reason one of the 
iollowing })Oison baits is preferable. 

196. Formalin, — One volume of commercial 40 per cent, formalin is 
added to 30 volumes of w^ater, and treacle, honey or brown sugar 
mixed in. This solution may be exposed in saucers or spread on 
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papet or strips of cloth, or gnnny bag may be soaked in it and 
hung up in latrines, etc. The strength of the solution is import- 
ant to success.® ^ 

197. Sodium saiicyi&te. — Add three teaspoonfuls of powdered 
sodium salicylate to a pmt of water. Nearly fill a glass tumbler 
or other receptacle with the solution, place over this a piece of 
blotting paper cut to circular form and somewhat larger in 
diameter than the tumbler, and over this invert a saucer. Invert 
the whole device? and insert a match under the edge of the tumbler 
to allow access of air. The blottmg paper will remam moist 
until the entire contents of the tumbler have been used. A 
little sugar sprinkled on the paper mcreases the attractiveness 
of the poison for flies. 

Either Formalin or Sodium salicylate solutions can be used 
in this manner ; the foimer has an unpleasant taste and the latter 
even m comparatively large doses is harmless, hence the 
dangers of accidental poisomng aio small.® 

198. Fly-Sprays. — Three types of sprayers are commonly used : — 

(i) Heppel’s. 

(li) Mackenzie’s. 

(in) Holder Harriden’s. 

The last is considered the best. Spraymg fluids which are 
recommended are : — 

(i) Army Fly Spray, the composition of which is secret. This 
IS diluted 1 in 15 with Avater before use. 

(u) Admiralty fuel (oil) to which Kerosene has been added in 
15 per cent, strength. The whole is diluted for use with 
one quarter kerosene. 

(in) Crude Kerosene, flash point 125 degrees, or Kalyan oil. 

Spraymg is efloctivo only upon flies when congregated together 
in clusters at evenmg or early morning on the roof, walls, wires, 
ropes, etc., or during the day on waste food or m sunny spots* 
The spray should be directed as a cloud above the clusters of 
flies until they fall, but should cease as soon as the surface sprayed 
shows signs of wettmg.^ 

Spraymg machmes should be cleaned and kept in order 
accordmg to the mstructions issued by the makers. 

189. Fly-Flaps. — The best are those made of wire mesh. If leather 
flaps are used, they are more efficient if well perforated. 
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{d) Protection of food, 

200. Accessory measures. — ^As the contamination of food by flies 
IS the principal danger of these pests, it is well to remember 
that there %s no stcch thing as a fly -proof kitchen and so all food 
should be stored m fly-proof safes (see Plate 28, Figs. 1 and 2), 
or covered with mul-mul cloth. It is more important to place 
in food-safes food which is not cooked, such as bread, biscuits, 
cheese, jam, sugar, etc., and it is also advisable to provide similar 
receptacles for eating and drinking utensils. 

201. Guide to requirements. — The following scales are given to 
serve as a rough guide to requirements in anti-fly apparatus and 
chemicals ; obviously the quantities wdl vary with the size of the 
fly epidemic . — 

Aiiny Fly -spray . . i pint per Mackenzie or Holder 

Hamden Fly-spray per diem, 
rismg to I i^int and 1 pmt 
during the worst months. 

Kerosene oil , . • \ gallon per diem for the above 

sprays, rismg to one gallon 
durmg the worst months. 

Formalin . . .4 fluid ounces per week per unit. 

Arsemte of 8oda . . C ounces per trap during the 

worst months. 

Gur or Sugar . . .24 ounces per trap durmg the 

worst month. 

Tangle-foot Fly-paper . One box per unit as supplied by 

the Supply and Transport 
CJorps. 

Fly-flaps . . .2 per tent or as required. 

Fly-traps . . .As required. Usually manu- 

factured by the Engmeer 
Field Parks. 

Mul-mul cloth , , .5 yards per 100 men. 

Fly-proof Food-safes . . 1 per B. Os’. Mess, 1 per N. 0. Os’. 

mess and 1 per British cook 
house, manufactured usually 
by the Engineer Field Park. 

Hand fans , . .As required 
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Summary. 

202. The following brief points should be borne in mind : — 

(i) Attacks on the^ adult fly are not likely to produce appreci- 
able effects on the numbers of succeeding generations. 

(ii) Eggs and larvfe should be destroyed in the breeding 
places. 

(iii) Watery emulsions or solutions of larvicides lose their 
efficiency '’in the presence of water. 

(iv) Larvicides of an ofly nature retain their potency for long 
periods and are therefore the most suitable agents to 
employ.1® 

By far the most important measure for combating a fly 
plague is to abolish breeding grounds. They can always be 
found. Attacks on the adult fly are of very secondary 
importance. 

203. Memorandum to troops.— The following notes may be of use in 
drawing up a memorandum. 


Fly reduction, 

(i) Whenever possible, trench latrines should be abolished in 
favour of the tin and incinerator system. So long as the 
shallow trench latrine system is in use in any part of a 
camp, flies are bound to swarm. 

(ii) Where trench latrines must be used, fly-breeding must be 
prevented by the liberal use of light naineral oil or some 
other agent that will prevent flies settlmg and maggots 
developmg. 

(iii) A bottle of this oil should be at every trench ; each man 
using the latrine should sprinkle oil and then earth ; when 
the trench is filled in, earth and oil should be used. 

(iv) If this IS done, flies will not settle on the fseces, they will 
not lay eggs, and the fceces will be surrounded by a layer 
m which maggots cannot live. 

(v) It should be noted that fuel-oil, pesterine and the like 
will not do for this purpose ; the volatile constituent must 
be present. 

(vi) Even where tins are used, oil should be sprinkled to keep 
flies off the feeces. 
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(vil) Unless it is certain that the heaps will burn and are 
burnt completely, it would be better to spread out wet 
horse dung till it is dry, then ^ put it in heaps to burn. 
Dry horse dung breeds no flies but wet horse dung pre- 
served from dessication in litter sweepmgs, etc,, does. 

(viii) The proper disposal of kitchen refuse is important. Where 
mcmeration cannot be practised and it must be buried, 
it can be oiled. Above all it must be collected ; chance 
bits of wet refuse thrown on the ground, not noticed, breed 
both house flies and blow flies. A danger source is the offal 
of goats slaughtered by Indian units. It should be inci- 
nerated and, failmg that, buried at once before flies can lay 
eggs on it. 

(ix) Where possible, as m standing camps, there should be a 
supply of oil at the butchery, and when the pit is bemg 
filled in, oil should be poured over at about 12 inches from 
the ground level, to form a protective covermg through 
which maggots or flies cannot come to the surface. 

As every one suffers alike from a plague of flies, all ranks 
must imderstand that dirt and carelessness breed flies. The 
man who defsecates m a ditch, the man who throws down food 
refuse anywhere, the sais who does not bum his horse dung; 
these help to produce the plague ; flies always mean a faulty 
latrme system or a dirty camp. There is a belief that flies breed 
all over the place, m the desert, in soil, etc So far as house 
flies and blow flies go, this is not so ; man himself produces Ins 
own plague of flies. 


Mosquitoes. 

204 . The following diseases are transmitted by mosquitoes : — malaria, 
dengue fever, yellow fever and filanasis. 

205 . Hough differentiation between Anophclinse and Culicinse : — 

ANOPHELINiE. CuLionsr^. 

Egg, 

T?oat-shapecl, having clorso- No markings as m Anophehnae. 
lateral floats transversely Micropilar spmous process at head 
or radially striated and a end. 
median band of secretionary 
matter. 
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AnOPHELIN^. CULIOlNiE. 

^9{J 

Aggregation into clumps Aggregation occurs into rafts of 
occuis, givmg triangular huudiods of eggs. Raft sags m 

and star shapes. middle. Each egg hes vertically 

with head downwards. 

Larva. 

No siphon-tube but only aper- Long or short siphon-tube on 8th 
tures on 8th abdominal seg- abdonimal segment, 
ment. 

Floats parallel to surface of Floats head down with siphon-tube 
water. on surface. 

Nymph. 

(Bieathes air through spiracles placed at cephahc end.) 

Short stumpy funnel-shaped Spiraelcs longer, more slender and 
spiracles. trumpet-shaped. 

Imago. 

Antonnm ; — 

Male, plumose (feathery). 

Female, pdose (hairy). 

S'* 

Appears to stand on its head Rests parallel to the surface, 
when restmg {except lom). 

Palpi. Long and clavato (club- Palpi. Long and acummate (tapermg) 
shaped) m male. Long and m male. Short in female, 
thm in female. 

Wings. Generally spotted . Wings. Generally plam. 

Proboscis. Usually in hno Proboscis. Usually bent at angle 
with body, with body. 

Breeds in rivers, lakes, Breeds in tubs, ditches, garden cis- 
streams, pools, ponds and terns, gutters, tins, dre buckets 

all collections of waters but and drams for preference, 

each species has a selective {Many exceptions.) 

breedmg ground for pre- 
ference ; e.p., A. atephensii 
Libton is pre-cmmontly the 
well-breeder of India. 

{Many exceptions.) 
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206. Adult mosquito.— The length of life is uncertain ; in captivity 
2 — 3 months. In the hot weather it is capable of remainmg in 
houses from March to June, durmg which period it does not lay 
eggs. Under suitable conditions larvae become pupae m about one 
week. The female alone sucks blood. 

The distance of flight is not definitely settled ; for practical 
purposes a radius of one mile may be taken to be the out- 
side limit. (For Preventive measures, see under Malaria, 
Chapter VII, section 334.) 

Sandflies. 

(Family Psychodidae ; Genus Phhhotomus.) 

207. Phlebotomus papatas.i conveys the infection of pappataci or 
‘ sandfly ’ fever. 

208. Life History. — The folio wmg is the general life history of the 
various species of the Pappataci Fly as far as is known : — 

Eggs — Eggs aie laid smgly or in small clusters and number 
from 30 — 80 m diflerent species. They hatch in from 6 — 9 days 
and are found m damp refuse, cracks and fissures in soil, mud 
walls and irrigation culverts, and probably always the presence 
of rotting organic matter is essential. 

Larva. — The larva is cylmdrical and hke a small caterpillar. 
It is studded over with spmes of minute size and fives in mud 
or wet earth (but not water) for variable periods from 2 — 14 
days. 

Pupa. — The pupa selects a dry spot and matures some 6 — 10 
days later. The whole penod &om egg to adult probably covers 
one month in hot weather and two in cold weather. 

Imago. — The female alone sucks blood. The body is slender, 
measuring — 2 millimetres ; legs, antennae and palps are long j 
the proboscis promment, projecting vertically beneath the 
head. The body colour is yellowish-brown. When disturbed, 
it flies characteristically in short jerks to left or right as if 
hopping like a flea. The range of flight is relatively short, pro- 
bably not more than 50 yards. It bites principally at night. 
About half a dozen species are known in India. 

On the North-West Frontier they are most numerous during 
the latter part of April and the month of May : they dimmish m 
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numbers in June and July, become numerous again in August 
and lessen gradually in September and October, disappearing 

entirely with the latter month.® 

■» 

Preventive measures, 

209. Sanitation. — Few special measures can be directed against 
breeding grounds as these are numerous in character and ex- 
tremely difficult to detect. The cause of dampness in barrack 
walls should ^be determined and, if possible, eliminated. A 
liberal application of whitewash to cracked mud walls of huts 
that are occupied, may assist in keepmg down this pest , if not, 
evacuation may be necessary. Useless delapidated walls should 
be razed level. 

210. Nets. — Mosquito nets of mesh 14 — 18 strands to the inch are 
useless. A mesh of 24 strands is the minimum to be of value, 
but nets of this mesh, or muslin, are unbearably stuffy as they 
allow little or no ventilation. 

211. Repellents. — Citronella oil in vaselme, oil of bergamol in 
kerosene, 50 per cent, alcoholic solution of thymol, oil of cloves 
in lanohn, oil of cassia, oil of eucalyptus, camphor, vermijelii, 
have all been recommended. (See section 340.) 

The sandfly is a weak flyer and a good punkah or fan is an 
excellent preventive against bites. 

{N,B, — A brightly burning kerosene lamp, even more than a 
human bemg, attracts sandflies into a tent or buildmg.) 

212. Fumigant Insecticides. — For barracks and buildings: — phenol 
and -camphor, equal parts, 4 ounces of each to every 1,000 cubic 
feet of air space. (See seotiDn 337.) Sulphur dioxide gas is also 
usefuL 

Lice. 

213. Typhus, Relapsing fever and possibly Trench fever are trans* 

mitted by lice. They also give rise to great cutaneous irritation. 
There are three varieties : — ^ 

(i) Pubic louse {PMhirus pMs), 

(ii) Head louse {Pediculns hwmanus [capitis),) 

(iii) Body louse (Pediculus humaniis {corpo7is).) 

214. Pubic louse. — Rare. May infest axiil<e and- eyebrows also 
Causes much irritation and often latter gives rise to extensive 
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inflammation. Unguentum Hydrarg. flav. ^ per cent, is 
useful for extra-pubic infestation, otherwise any of the remedies 
for the body louse may be tried. 

215. Head louse.— The eggs or ‘nits’ are minute yellowish bodies 
and are seen adherent to the hairs. Adult lice are best found by 
combmg with a fine tooth comb. 

Frequent washing wulh caibolic soap or cresol soap and the 
wearing of the hair short prevent infestation. 

Close croppmg and treatment with 10 per cent, acetic acid ; 
4 per cent, foimalm solution ; paraffin ; petiol ; soap limment ; 
white precipitate omtment or 6 per cent, oleate of mercury in 
ether, with subsequent thorough washmg, will cure. 

Tar oil emulsion or a 5 per cent, solution of ciude carbolic 
soft soap emulsion may be tried. Each is more effective than 
paraffin and cheaper than sassafras oil. 

216. Body louse. — The eggs take 7-10 days to hatch under normal 
conditions ; t.e., in clothmg which is constantly worn. In 
discarded clothing the time for hatchmg may extend to 5 weeks. 
Durmg this period there are three moults. 

Active lice can exist under favourable conditions without food 
and apart from any host for periods up to 9 days. Young lice 
take 10 — 14 days to attam maturity, and require 2—4 days 
before they commence to deposit eggs. Food and temperature 
control egg-laymg, 75°F. being the optimum temperature. With- 
out food or under cool conditions (below 65°F.) females do not 
lay eggs. Eggs laid by unpaired females do not hat(ih nor do 
eggs laid after 20 days from impregnation of the female. Each 
female lays 10-12 eggs daily over a period of 10 days, but as 
many as 300 eggs may be laid by one female. The female 
after maturity may live for 46 days and before the end of 
her hfotmay have 4,160 descendants.’ 

In clothes the eggs are laid among and are attached by a 
cement to the fibres of clothes. The female exhibits special 
predeliction for seams and linings — a point of importance. The 
adults migrate from their host and thus spread infestation and 
possibly infection. Tmy punctures of the skin, ivith inflammation 
around, indicate infestation, whilst the eggs should be looked 
for m seams.® 
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Preventive measures. 

217. Trial has been made with shirts dipped in Cresol solution and 
afterwards dried, but the percentage cresol necessary for com- 
plete prevention leads to irritation of the skm. 

Garments dipped in a benzol solution of naphthaline and 
sulphur, 1 per cent, of each, become impregnated with the last 
two chemicals on the evaporation of the benzol. They cause no 
irritation wherf worn next to the skm and retain their preventive 
effect for an appreciable time.® 

Naphthalme alone, used to impregnate underciothmg in 
proportion of 2 milligrammes to 1 square centimetre, loses its 
lethal effect m 5 hours. 

218. Vermijelli. — A jelly of crude mmeral oil 9 parts, soft soap 
5 parts and 1 part water. As prepared by the manufacturers 
the product is refined. A less-refined form can be made as 
follows ; — Heat 3 lbs. of soft soap, carefully addmg half a pmt 
of water. When hot, remove from the fire and stir in 6J pints 
of crude mmeral oil and stir vigorously. The whole forms a 
jelly on cooling which is perfectly miscible with water. 

One ounce per man forms a w'eekly issue and is smeared on 
seams of clothmg in conjunction with N. C. I. powder. This 
combination asphyxiates the young as they hatch. 

219. N. C. 1. Powder. — ^A mixture of Naphthaline 96 per cent. 
Creosote 2 per cent, and Iodoform 2 per cent. One ounce per 
man is sufficient as a weekly issue and is dusted on the outside 
of the slurt or vest Crude unwhizzed Naphthaline powder is 
as effective as N C. I. powder and cheaper It is most effec- 
tive if men dust then* clothes freely and roll themselves and 
their clothmg tightly m blankets for the mght.^^ Insecticides 
which act by vapour have, however, a restricted range, at the 
outside 2 mches. Used as powders they are wasteful as they 
soon dust out of the clothmg. Crude naphthaline is cheaper and 
more effective than pure. 

Keating’s powder (Pyrethrum) ; petrol or kerosene ; vaseime 
apd camphorated oil 10 per cent, have also been recommended. 
Sassafras and other essential oils are effective, but kill by contact 
and not by vapour under conditions of use, 
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Destruction in clothing, 

220 . Lice, with their eggs, may be destroyed by : — 

(i) Loose packing in a Thresh or cilrrent steam disinfector 
and exposure for at least half an‘ hour to a temperature of 
131°F, {N,B , — The Thresh dismfector generates 216®F.) 
Eggs when killed lose their shiny appearance. Barrel 
disinfectors suiSce where only a few clothes are treated. 
In the destruction of lice by heat the all-important factor 
is penetration. 

(li) Hot-ironing, especially of seams, or subjection to a jet 
of steam from a boiler or kettle. 

(lii) Immersion for 1 hour m per cent, cold cresol solution 
or for 24 hours in 7 per cent, cold solution of Bleaching 
powder, but the use of the latter should be limited to 
articles of clothmg, salvage material, etc., in which a 
bleaching effect is immaterial. Valueless clothing should 
be burnt. 

Immersion for 5 minutes in a 5 per cent, solution of crude 
Carbolic soft-soap emulsion, or 5 per cent. Tar-oil soft- 
soap emulsion, or a 10 per cent, watery solution of Sassafras 
oil kiUs both eggs and mts. Sassafras oil solution is made 
by melting one part of soft soap in 6 parts of water by heat 
and adding 20 parts of Sassafras oil very gradually, at the 
same time shaking or stirring thoroughly. 

(iv) Petrol, paraffin, benzine or 10 per cent, formalin used as a 
spray, or immersion in boiling water for 5 minutes, are 
also effective, but not all the mts are killed by paraffin. 
Vermijelli can be used in place of soap for washing clothes. 


Destruction in buildings, 

221 . The ordmary methods of fumigation effect this but results 
depend on a sufficient concentration and even distribution 
of the gas. For this reason it is better to use 6 lbs. of Sulphur 
to every 1,000 cubic feet of air space. 

If the Clayton apparatus is used, 8 per cent, of gas for J hour 
or 6 per cent, for 2 hours should be the minimum treatment,^® 
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222. Memorandum to troops. — The following memorandum is suitable 
for insertion in Regimental Orders, when the necessity 
arises : — * 

Measures against lice, 

(i) If you will only take the trouble it is possible to keep 
yourself reasonably free fiom lice, and the discomfort and 
irritation which they cause. 

(ii) Search your clothing, pailicularly trousers, shirt and 
undershirt, as often as possible, examining all the scams and 
destroymg the lice as found. 

(ill) Look carefully for eggs, small pearly oval bodies attached 
to clothes along the scams, and destroy them by runnmg 
a lighted match, a tinder lighter, or a hot wire along the 
seams. 

(iv) Use the omtment and powder (VermijeUi and N. C. I. 
power) piovided, mixing the two together. Rub into the 
scams of your clothes. An the fork of the trousers it should 
be placed under the fold of cloth, so as to prevent direct 
contact mth the skin Bo this every four days. 

(v) Remember that you become infected from a verminous man 
and not from the floor of a hut, tent or other billet. If you 
know that a particular man is not takmg the trouble to 
clean himself and is infecting yourself and comrades, report 
the matter to your Comrnandmg Officer. 

(vi) Remember that lice, apart from the irritation caused by 
their bites, are earners of two dangerous diseases — Typhus 
and Relapsing F ever ^ and that a ‘ lousy ’ man runs the risk 
of contracting those diseases and spreadmg them among 
his fellows. 

(vii) Take advantage of all opportunities of bathing and disin 
lection in addition to that provided. 

The ted hug. 

123. Diseases transmitted.’ — None are known definitely but; the 
bed bug has been suspected of causmg Kala Azar, Leprosy, 
Tubercle, Plague, Anilirax, Relapsing fever and Typhus, 

224. Bionomics. — There are two species : — Cimex lectularius m 
northern climates and dniex roiundatus m the tropics. The 
female lays batches of 20 eggs at a time and throughout the year, 
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The eggs hatch to larv£B in 4 — 8 days and, passing through larval 
and nyruphal stages, reach the adult stage in 6 — 7 weeks m hot 
weather and 9 — 11 weeks in cold wearier. 

In Madras a Gimeu. roiundaius was kept alive for 4 months 
without food but under natural conditions it feeds every day or 
two. Both the male and female bite and take about 4 minutes 
to become replete — even then they will return to feed when 
apparently engorged. Egg-laying commences in 10 — 14 days 
after the adult stage is reached. Bed bugs 4iave been known to 
travel 60 yards for a feed, hence the radius for destruction of 
these pests is very great. 

Prevenhve measures, 

225. The legs of charpoys, bedsteads, etc., may be put in tins con- 
taining kerosene to prevent invasion from the floor. Camphor 
or naphthaline spunkled amongst the bed clothes are weak 
and somewhat inefficient repellents. 

A method employed with some success in buildings to prevent 
the return' \o the roof of bed bugs which have descended for 
fcedmg purposes, is to render a strip of wall 12 inches in width 
and 3 feet from the ground perfectly smooth and shining. This 
is done by tarring the wall. Bed Bugs that descend to feed 
cannot re-cross this barrier and then are within range on the 
floor of whatever cimicide is used. 

Bestrucl%oKi of bed bugs, 

226. Bug-traps. — The ordinary Indian bug-trap consists of a piece 
of wood roughly 6 inches long, 4 inches wide and 2 inches thick. 
A dozen holes are bored m this and the trap is set in the bed. 
Bugs are shaken out in the morning and may be burnt. 

Another trap consists simply of a piece of corrugated card-' 
board such as is used for packing bottles. The bed bugs creep 
inside the two layers of the card.^® 

Such palliative measures can scarcely be recommended. 

227. There is no really satisfactory method of riddmg an infested 
room, Beds or ironwork can be freed of eggs by the painter’s 
blow lamp played on the surface rapidly. Eumigation, which 
does not kill the eggs and which is only possible in buildmgs 
that can be hermetically sealed, may be carried out with — 

(i) Sulphur dioxide gas, 2 lbs. of sulphur per 1,000 cubic feet. 
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(ii) Camphor and JPheiiol, 4 ounces of each per 1,000 cubic 
feet. (See Section 337.) 

(ui) Hydrocyanic acid gas. Tlus requires an expert and is 
somewhat dangerous but very effective. [See Section 167.] 

Local apphcations to furniture, etc., claimed as effective, 
are acetic acid, coconut oil, keiosene as a spray, carbolic acid, 
perchloride of mercury, and turpentme. Army Fly Spray, diluted 
1 part in 10 with water, is said to be efficacious. Charpoys can 
be freed from bugs, lice, etc , by inverting and dipping in a 
shallow tank eoutainmg boiling water. 

Fleas. 

228. Fleas transmit plague. There aie two difleient generic species 
which commonly attack man . — Pulcx irntans the human 
flea and Xenopsylla cheopis the rat flea. The latter deserves 
consideration from the role it plays in the transmission of 
plague. 

229. Life History. — The female lays large eggs singly ; these hatch 
m from 2--4 days. The eggs are simply deposited on the ground 
or bedding The larval form occupies 10 days or longer m cold 
weather. It is a maggot-like creature and moves actively m 
dust, sand or debris. The pupal stage occupies another 7 — 10 
days normally, but the whole cycle from egg to adult may m 
cold weather extend to 6 weeks. 

230. Role \n Pls^ue. — The plague bacillus, B. peshs, is conveyed 
from rat to rat and rat to man by Xenopsylla cheopis and 
sometimes by Ceratophyllus fasciatus Both the brown sewer 
rat, Mils (Epimye) Twrgevicus^ and the black rat, M. raitne^ 
suffer from plague. The latter is more dangerous from its closer 
association with man. When rats become lU or die, the fleas 
leave them and attack man. 

Bacillus pestis multiplies in the flea so that when the latter 
defalcates which it, frequently does when feeding, thousands of 
plague bacilli are deposited near the puncture wound made by® 
the flea. The infected feeces are rubbed mto the wound by 
the human host when scratching the site of the bite. 

Bacot and Martm have shown, however, that while infection 
may take place as the result of the fscces being rubbed m at 
the time of feedmg, yet the ordmary way is probabty by bacilli 
regurgitated from the oesophagus of the flea — (See Section 353.) 
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P) c vetthvc 7}icds m C6\ 

231. Elimmate all dust and fine organic debris from doa-inlested 
buildings. Where possible, remove textile floor coverings and 
sprinkle naplithalme, pyrethrum, or Keating’s powder which 
must be fresh and dry. Pesterine and tn-crcsol powder are 
also good preventives Saponified Pcstermo is composed of 
kerosene 20 paits, soft soap 1 part and water 5 parts. Tri- 
cresol powder IS 3 per cent, cresol powder. A solution of 
naphthaline m benzmo may be poured inl^ rat holes, etc. 

232. Fumigation, etc.— Infested houses should bo fumigated -with 
sulphur 4 lbs. jicr 1,000 cubic feet airspace, or with formaldehyde 
vapour, pioduccd by addmg 20 c.c. of formalm to 8 grams of 
powdered potas&iiim permanganate. This will kill adults and 
all other stages of the flea. Hydrocyanic acid gas fumigation 
is coming more into use Huts made with mud walls and 
floors may be freed from fleas by burning a six-inch layer of 
straw on the floor. 


The etch Mite. 

( Sar copies scabcv. ) 

233. Life H istory. — The female is the cause of most of the discomfort 
caused by tins pest. It burrows under the epidermis and lays 
24 — 48 eggs It lives for 2 — 3 months. The eggs hatch m 
about 7 days to 6 -legged larvm which, after one moult, become 
8-legged nymphs and the latter after two moults become sex- 
ually -mature males and females. After pairmg, the males die 
and the females cast their skms, become oviparous and start 
their subcutaneous life. Mites can hve for 10 days away from 
a host, provided the air is warm and moist. 

Prophylaxis, 

234. To prevent the spread of scabies the following measures are 
important^® . — 

(i) Weekly inspection of all men, patients, staffs of hospitals, 
depots, etc, men going on or returning from lcave> and 
newly ]omed recruits. The inspection must be made in a 
good light. 

(ii) Blanliets before ro-issue to another unit or return to store 
must be disinfested, and those issued to the soldier should 
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body, special attention being paid to the parts where infestatioii 
is commonest. To prevent cross infection, the soap should be 
in a special contamer and a clean spatula used, whilst brushes 
after use should be dipped in boihng water. 

(v) Debris and soap are now rinsed off either mth a warm 
shower or in the origmal bath water. A clean towel is used for 
drying. 

Parasiticidal treatment . — ^Under the following treatment and 
vuth careful attention to detail, a soldier suffering from an 
uncomphcated attack of scabies should not be ineffective for 
more than 3 days. 

The most- suitable parasiticide is Liquor Qahis auVphuratce 
(B. P. Codex formula). 3-5 ozs are placed in a clean saucer 
for each patient. An orderly wearing rubber gloves dips a 
6 inch square of clean lint in the liquid and rubs this all over 
the body. The liquid must not be allowed to run on to the glans 
penis, and should be allowed to dry in, no towel being used. 
If an enamelled iron vessel be used, it must have no exposed 
metal Lmt after use must be destroyed. The stock bottle of 
the solution should not be larger than 20 ozs , and must never be 
left with the stopper out. If the patient's skin is very sensitive, 
at the first application the fluid may be diluted one half with 
hot water. After treatment, the skin is yellow and inspection 
will determme whether the appheation has been thorough. 

The bath and treatment are repeated in all details next .day. 
Two thorough applications of the undiluted hquor on succes- 
sive days are usually sufficient to destroy the parasites. A 
third appheation, rarely necessary, should be avoided if possible, 
as it may cause dermatitis. 

237 . A less satisfactory alternative to the above treatment, is the 
use’of Unguentum sulphuris, 1 m 15 and not 1 m 10, which is the 
B, P. omtment. Not more than 2 ozs. are used at a time. 20 
mmutes rubbmg ensures thorough absorption and the treatment 
is administered in all details on the 2nd and 3rd days. 

Ticks. 

(Ixodoidea.) 

238 . So far as is known, ticks do not convey disease m India. In 
Africa, however, a tick {Omithodorus moubafa) is the mtermediate 
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host of S'piroschaudinnia dxiitoni, which gives rise to African 
Tick fever ; in America, Spotted Fever of the Eocky Mountains 
is conveyed by ^mother tick, Demiacenior andersoni. Coming 
nearer to the borders of India, in Persia a tick of the Genus 
f rni'hodoriLS is credited^® with transmitting Eelapsmg fever 
whilst another tick, Argas persims or ‘ miana ’ bug locally 
knoivn as ‘ Guerib-guez,^ infests man and gives rise to a spiro- 
chietal disease {S. galltnarum) m fowls, ducks, geese, etc. Th^ 
bite of the l!itter tick is said to be very painful and produce 
sometimes severe pain, fever, lassitude, delirium, convulsions 
and, at times, even death m new-comers. Whilst some consider 
these symptoms are due to the injection of a poison, it seems more 
probable that they are those of a definite parasitic disease mtro- 
duced by the tick, 

239. Bionomics. — Eggs are laid on the ground usually ; m the Family 
Argasidop they are also laid in walls, etc , and in several batches, 
each numbering from 40 — 200 These hatch into 6-ieggcd larvae 
usually brown in colour and about the size of small pin heads. 
They mfest grass, being known as ‘ grass-lice,’ and attach them- 
selves to any host and after a meal and a moult become 8-legged 
nymphs The latter after a variable number of meals and 
moults become sexually-mature adults, A feature of the adult 
IS the powerful rostrum or proboscis which projects from the 
head, the mandible of which is provided with barbed teeth. 
These teeth, either m the larval or adult stage, render the extrac- 
tion of a tick from the skm a difficult procedure. An important 
pomt IS that the female transmits spirochaetes to its ova, so that 
the next or future generations may also be infective. 

240. Treatment. — To remove a tick from the skin, force should 
not be used, otherwise either the surroundmg skm is tom or, 
as IS more probable, the head of the tick is ruptured and the 
rostrum remains buried in the skin. On the contrary, ammonia, 
turpentme, kerosene, benzme, petrol, paraffin or carbohz^ 
vaselme should be applied between the skm and the under 
surface of the tick. Any oil smeared on the ventral surface of 
the tick interferes with its respiration and causes it to drop off. 

Bites should then be bathed with very hot water and subse- 
quent irritation may be allayed by Menthol omtment. A re- 
tained rostrum should be moved with needle forceps after cocaini- 
zation. 
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Preventive measures, 

241. Badly infected native huts should be burnt and troops should not 
be located near infested habitations. Ordinary quarters can be 
freed by fumigation or spraying with kerosene. Charpoys, etc., 
must be raised from the ground and their legs placed m tins 
contaming kerosene. 

242. Where ticks are suspected of givmg rise to relapsing fever, an 
important preventive measure is the actual treatment of the 
sick by salvarsan, whereby the reservoir of future infection is 
destroyed. 

243. With regard to Argas persi us, as this is a parasite of the domestic 
fowl and other biids, and as it takes many weeks for the tick to 
reach maturity, much may be eftected by attention to these 
animals. Older fowls should be disinfected with a kerosene 
emulsion or oil of sassafras and younger fowls isolated in cages 
until the ticks drop off. Fowl houses require cleansing and 
treatment with lime and conosive subbmate ; old nests and 
roosts should be burnt and new fowl houses kept sprayed with 
kerosene emulsion. 


Ants. 

244. Ants have been incriminated experimentally in the spread of 
typhoid and cholera. Thus m times of cholera epidemics, they 
should be kept away from foodstuffs. Legs of tables, etc., may 
be placed m tins containing kerosene oil Keating’s or other 
insect powders sprinkled on the fioois of tents tend to keep out 
these insects. Where white ants aie prt\aknt, tent pegs, table 
or trcritle legs may be taired. 
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CHAPTER VK. 


SOME IMPORTANT DISEASES. 

Beri-Ben. 

246. Beri-bcri is classified as one of a group of diseases lately described 
as food deficiency diseases. Other members ol the group are 
Scurvy, Pellagra, Sprue and Rickets. Conditions regarded as 
being varieties of Ben-beri are • — Ship beri-beri, infantile beri- 
beri, epidemic dropsy, and oedema disease ; whilst different 
types of the disease are : — wet or dropsical ben-beri, dry or 
atrophic ben-beri, acute pernicious ben-beri, and paraplegic and 
rudimentary types. 

Synonyms of ben-beri are : — Neuritis multiplex cndemica, 
Polyneuntis endemica, Hydrops asthmaticus, and m Japan 
Kakke. 

The disease is characterized by symptoms of polyneuritis, 
cardiac degeneration and general prostration. 

246. Aetiology — There have been numerous theories as to the causa- 
tion of beri-beri. Most of these have been disproved ; of the 
others, the following may be mentioned . — 

(i) Nitrogen starvation. — Takaki claimed to have eradicated 

beri-ben in the Japanese Navy by increasing the mtrogen 
content of the diet. It should be noted, however, that he 
increased also the vitamine content. ^ 

(ii) Deficient Phosphorus. — This is now known to indicate a 
deficiency of vitamine. The quantity of phosphorus runs 
parallel to the vitamine content and forms a useful guide. 
Calculated as P 2 O 5 , the phosphorus content of rice, w^heat, 
and other grains should not fall below 04 per cent. 

(lii) Infected or decayed food — This theory has been revived 
recently by Lebredo, who claims to have grown a spore- 
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bearing organism from the amylaceous elements of the rice 
eaten in a recent epidemic. The spores resisted 100°C 
for 20 minutes and grew well only in boiled rice. The 
germ exists naturally in rice but the pericarpal pellicle 
serves as an excellent protector. 

(iv) The Vitam%ne Theory . — This is the theory which now holds 
the field and it may be taken to include some, if not all, 
of the essential facts in the causation of these food defi- 
ciency diseases. It has now been proved for several years 
that in addition to the usually recognized constituents of a 
diet, %.e., protein, fats, carbo-hydrates, salts and water, the 
food must contain what were at first called accessory food 
substances and now have been all mcluded in the term 
vitamines. In their contmued absence vitality is lost and 
eventually death occurs. 

It should be borne in mmd that, so far, the chemical and 
biological nature of vitamines have not been proved except by 
experiments under artificial condition'^ upon animals whose meta- 
bolic piocesses are not necessarily similar to those m man. 
For practical purposes it may be accepted that, although there 
are probably a number of these vitamines, two groups, of 
interest from the mihtary point of view, exist, ^.e., anti-ben- 
beri and anti-scorbutic. Recent work seems to show that anti- 
ben-beri vitamine itself contains at least two factors — one 
anti-neuritic concerned in the nutrition of nerves, and another 
concerned in the process of growth. 

Various foods contain these substances in different degrees 
and from some they are practically absent. When a diet is 
provided in which the anti-beri-ben vitammes are msufiicient, 
beri-beri gradually appears This has occurred most commonly 
in nce-eating people, for the reason that such people frequently 
live almost entirely on rice, and then, if the particular rice is 
deficient in vitamme, the disease will occur. In Europeans, 
under ordmaiy conditions, the diet is so varied that deficiency 
can rarely occur and beri-beri is almost unknown. But it must 
be remembered that any diet, whether of rice or any other food, 
if it IS deficient in vitamines, ■will produce a food deficiency 
disease. It is therefore essential to know the vitamine values of 
various foods and a table ot those which are known is here 
given 
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Value of l^oodstuffs as preventive against Scurvy and Beri-herL^ 






Value 

Value 

Foodstuffs. 




against 

against 





Ben-ben. 

Scurvy. 

Ceebals — 






Whole gram, wheat 


, 


+ + 

0 

Endosperm, polished no© 




1 0 

0 

„ white flour (wheat) 






Bran, e.sr., rice 
„ ,, wheat ... 




] + + 

0 

Germ or embryo, e,g,, rice 
„ „ wheat • 




] + + + 

0 

Pulses — 






Whole, in dry condition 




+ + 

0 

Germinated Pulses (or Cereals) 
VsaBTABLES — 




+ + 

+ + + 

Potatoes .... 
Fresh, e,g., cabbage 




0 


„ onions 

„ carrot . 




:b 

+ + 

Desiccated vegetables . 




-f 

-|- to 0 ac- 





cordmg 
to age. 


Pickled, e,g., cabbage 

• 


• 

* 

0 

Fruit Juice — 






Fresh, e,g,, orange 
,5 lemon . 




\ * 

) 

+ + + 

Eggs — 






Fresh . . ' . 




+ + 

* 

Desiccated .... 
Meat — 




+ + 

0 

Fresh 




+ 

4- 

Tinned .... 

Milk — 




0 

0 

Cow’s, fresh 

• 

- 

• 

0 

-}-(shght) 

Yeast — 






Pressed, autolysed 

, 

, 

, 

+ 4“ + 


Extract, commercial sample A. 

- 

• 

• 

+ + + 



Signifies not investigated. 
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It hah been found that in gr<uu foods the vitamiiie is contained 
almost entnely m the germ or embryo and therefore ricc-eaters, 
who are supplied with highly polished j\^hite rice, suffer much 
from the disease. The aleurone layer, apart from the germ, is 
not so important. 

247. Resistance of Vitamines to Heat.--The vitamines are fairly 
resistant ; the anti-beri-beri withstands diymg and also a tem- 
peratuio of lOO^C for 2 hours. At 120°C it is soon destroyed. 
Anti-scorbutic vitamme is destroyed by drymg, but withstands 
100*^0 for I hour. 

248. Sources of Vitamines. — One of the most fruitful sources of anti- 
bcri-beii and anti- scorbutic vitammes is from the germi- 
nation of pulses and cereals (See Section 382). Another similar 
source is the proprietary article ‘ Marmite ’ which is often sup- 
phed as a ration to troops Marmite is a pure extract of yeast 
and both in appearance, taste, and chemical analysis, is extremely 
like meat extract such as ‘ Lemeo ’ ; chemically, the chief differ- 
ence IS the absence of creatm and creatmine m marmite. It may 
be used m soups, or spread on bread or biscuits, etc. The ration 
IS made up with sugar and pea-flour, etc., so as to contain 50 per 
cent, marmite, and is put up in J oz. cubes, each cubo grooved 
so as to be divided easily mto halves. One half cube should be 
issued twice w^eekly. It is soluble m warm water. There are 
three varieties made — mth animal fat, with vegetable fat, and 
without any fat. The last two varieties only are suitable for 
Indians. 

249. Pathology. — The essential lesions are (a) degenerations of the 
nerves more or less complete from the nuclear centres m the cord 
to the peripheial terminations, (h) cardiac degeneration, (c) in- 
flammation of the duodenum, and (d) seriOus effusions. 

250. Symptoms. — These are specially important m the prodromal and 
early stages, when treatment will soon be effectual. The pro- 
dromal period lasts for a few days to a few weeks, during 
which langour, dyspnoea, palpitation, numbness and cramps 
occur. The tripod gait (with legs outspread and a walking-stick) 
is a steppage and not an ataxic gait. 

Early symptoms are : — Weakness of the legs, causing inability 
to march ; dyspnoea on exertion ; oedema of the legs ; tenderness 
of the calves on pressure; dyspepsia and tenderness over the 
duodenum. 
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Ansesthesia and analgesia of the legs, producing abnormal sen- 
sations such as numbness, pms and needles, etc., and shown by 
mabihty to distmguish a pm-prick and a finger-touch, often 
occur. The knee jeilrs may be increased m the early stages but 
sooner or later they become dimmished and lost. 

One of the earliest symptoms, which should be borne in mind 
by regimental medical officers, is inability to assume a squattmg 
position and rise again, with the hands kept to the side. This 
is known as tho^jonghoh or ‘ squattmg ’ test. 

Dilatation of the heart commonly occurs at an early stage in 
the disease and in severe oases it may be acute, with a liabihty 
to sudden and fatal syncope. 

The symptoms often appear suddenly. Men, apparently 
healthy one day on mspection, may exhibit the symptoms on the 
day followmg. A route march will sometimes bring out the 
disease, men reporting sick on arrivmg back though feelmg quite 
well on starting. The signs seem often to be brought out by 
fevers. 

251. Diagnosis. — This must be made from arsenical, malarial and 
alcoholic neuritis ; post- dysenteric and post-diphthentic para- 
lysis ; trichiniasis, ankylostomiasis, lathynsm (a spastic para- 
lysis duo to eatmg certam lentils) ; and malmgering which may 
be distmguished by the presence of knee jerks. 

252. Treatment. — Rest m bed and treatment of dyspeptic, cardiac, 
or other symptoms should be carried out. Correct the diet, 
which must be light and nutritious, according to the above 
table, having due regard to race prejudices. Marmite may 
be given. Alcoholic extract of rice polishings has also been 
used. Saline purges may be required and paracentesis for 
serous effusions. For the 'heart if urgent symptoms of dilata- 
tion arise, amyl nitrite minims 5, nitroglycerin gr. 1-100, or 
hypodermically tnnitrin 1 mmim, may be given. Contractures 
of the limbs must be avoided by massage, etc. 


Prophylaxis, 

253. Whore rice is the staple article of diet it should be the brown 
undermilled form. Note that this is difficult to keep and is 
liable to become infested vdth weevils and other insects. This 
may be prevented without harm by placing, here and there 
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amongst the rice, bottles or tins containing chloroform or carbon 
tetrachloride,^ 

Early diagnosis and appropriate treatment are very important. 
It should be borne in mind that in Mesopotamia the experience 
of that campaign showed that Indians were practically free from 
the disease. This absence amongst Indians was probably due to 
the daily issue of dal which is rich in anti-beri-beri vitammes, 
and to the use of atta instead of refined flour. 

It is important that British troops should receive a daily 
ration of either dal, peas or pea-flour, haricot beans or oatmeal, 
but the peas and beans should not be canned. 

The establishment of vegetable gardens in standmg camps 
and on the Lmes of Communication should be undertaken earijr 
m a campaign which is likely to be prolonged. 

Bilharziasis.^ 

254. This is one variety of a group of diseases properly called the 
Schistosomiases, as they are caused by certam members of the 
Family Schistosomidse of the trematode class of platyhelminths 
or flat worms. 

255. There are three species known to mfect man, Le * — 

(1) Schistoaomum hmmatobium Bilharz. 

(2) Schistosomum mansoni Sambon. 

(3) Schislosotnum ')a'ponicum Katsurada. 

The first is the cause of Vesical Schistosomiasis or Endemic 
Hsematuria and occurs chiefly in Egypt, Syria, Uganda and South 
Africa. It has also lately been found m large percentages of 
the population m Mesopotamia. 

The second is the cause of Rectal Schistosomiasis and is found 
m the West Indies, South America and the Congo Free State. 

The third gives rise to a more general infection in the lungs, 
bowel, and liver, and is found m Japan and China. 

256. Life History. — The first variety only need be described, i.e., 
Schistosomum hosmaidbium Bilharz, formerly' called BilJmrzia 
hcBmatohia or Distomum hcBmutohium, This is a flat worm occur- 
rmg m pairs, the male being shorter, broader, and folded longi- 
tudmally to form a groove in which lies the longer and narrower 
female. It is found after death in the portal vein or its branches, 
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as far doTO as the vesical veins. They may be present in con- 
siderable numbers. The male is 11-16 mm. long and 1 mm. 
broad. The female deposits eggs which are oval, measure about 
0*16 by 0*06 mm. and have a short spine at one end. These 
eggs project into the mucous membrane of the bladder and by 
their irritation cause cystitis and hsemorrhagcs, and lead to the 
formation of calculus. Later fistulse from the bladder and 
urethra may occur. The eggs may also occasionally find their 
way to any of the other organs and set up inflammatory pro- 
cesses. By the time the egg has worked its way into the urine 
and is therewith voided, it is seen to contam an embiyo or 
miracidium. This embryo is hatched out if the egg is passed by 
the patient or otherwise finds its way mto water. 

The free-swimming embryo can live for a very short time only 
in urine in which it may hatch out, and for about 24 hours in 
water To continue its existence it must find an intermediate 
host and this it does m eertam species of molluscs. In Egypt 
these molluscs have been proved to be a species of Bulliniis for 
8, hcemaiohium and a Planorbis for 8. mansoni. These are fresh 
water snails and it is probable that m other countries certain 
other varieties may also act as hosts. 

Having gained an entrance into this host, the embryo gives 
rise to a sporocyst which latter forms daughter cysts (redise) 
These emerge from the mother cyst and enter the digestive gland 
of the mollusc where they produce cercarise, which on the rupture 
of the sporocyst are discharged from the snail mto water. This 
stage of development takes 3-4 weeks. 

The free- swimming cercaria is the infecting form of the para- 
site. It gains entrance to the body through the skm and mucous 
membrane of the mouth and possibly through that of the geni- 
talia, anus and nares. When penetratmg the skm, the cercarise 
leave their tails behind. The cercaria finds its w^ay to the hver 
where it matures and the adults pass thence into the portal 
thus completing the life cycle. An mfected snail can be easily 
made out by putting it in a tube wuth some water and after 
a few hours (mthm 48 hours) observmg the discharged cercarise, 
Cercarise of 8, hceniatobivm have a body provided with two 
suckers, an oral and a ventral one, and a tail bifid at its extremity 
by means of which it actively swims about, ** These tiny crea- 
tures can just be seen with the unaided human eye when in 
clear water in a test tube. A lens is req^uired for their detection 
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in natural water. To the naked eye they look something like a 
swarming mass of tiny white hairs. An infected snail goes on 
discharging them for several weeks.® 

257. Important points to note are : — 

(i) The embryo or miracidium is rapidly killed by dilute solu* 
tions of Hydrochloric acid of strength equal to that of the 
gastric juice. 

(li) The cercarise are killed by gastric juice and by a 1 in a 
1,000 solution of sodium bisulphate. They are also very 
susceptible to the action of dessication and are killed 
immediately by a temperature of 50®C. 

They are not eliminated by sand filters and will even 
pass through 30 inches of sand in a Jewell filter after alum 
sedimentation.’ 

(iii) Both miracidium and cercaria are killed by a 1 in 10,000 
solution of ordmary cresol Neither are with certamty 
killed by the ordinary chlorination of water, but 3 parts 
Chlorine in 1 million parts of water is said to be efficacious. 

(iv) An intermediate host, a mollusc, is necessary for the pro* 
duction of the infecting form' — the cercaria. 

(v) The cercana will only survive for 36 hours in fresh water. 

(vi) Infection occurs through the skin and possibly through the 
mucous membrance of the mouth and other parts, but not 
from the alimentary canal. 

From these facts it follows that : — 

(a) The danger from drinking water is relatively slight, 

(h) Water known to be free from molluscs by filtration or 
other means and stored for 2-3 days can be considered 
to be quite safe. 

258. Incubation period — is given as 1^-3 months. The chief 
symptom is hssmaturia /or, in the other forms, passage of blood 
and mucous from the bowel). In some cases, especially among 
natives, the ova may be passed without any symptoms. 

259. Diagnosis, — The diagnosis is easily made by sedimenting or 
centriluging the urine and examining the deposit with a low 
power of the microscope. The ova are readily recognized. 

Eosmophilia is always well marked, 80-00 per cent, and is 
\»sually associated with a leueocytosis. 
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260, Treatment. — No radical treatment is known. Attempts to ^ kill 
the adult worm by salvarsan, etc., have failed. Local treatment 
for the cystitis, prolapse of rectum, vesical calculus, is indicated. 

Pro'phylaxiB. 

261, Bathing or wading in any waters in infected areas must be 
avoided. Water supplied for bathing and ablution should be 
filtered or strained and stored for at least 48 hours. If this is 
not possible, crestil should be added to give a 1 in 10,000 solution, 
or lime, 1 m 1,000, which kills cercarise m 30 minutes. 

Where wading in waters is necessary for military reasons, 
canvas waders or other water-proof protection for the legs (see 
section 472) should be provided. 

The disease is very chronic but symptoms tend to disappear 
in the course of 3 or 4 to 12 years where no re-infection occurs. 
For this reason it is essential that patients should be removed 
from infected areas. The urine and fsBces of the patient should 
be disinfected, 

262, Important snails. — Snails mcriminated as intermediate hosts 
are : — 

Planorbis hoissyi ( which act as hosts of 

Planorhia oUvacens (vel gmdelupensis) \ S. mansoni. 

BulUnus coniortus 
BulUnus dybowshi | 

Bullinus alexandrina | 

BulUnus innesi which harbour 8, Jicematobium. 

Planorbis mareoticus j 
Planorbis pfeifferi | 

Physopsis africana J 

Blandfordia (Hypsob%a) nosopJiara < which is the host of 8^ 

(. ^apmicum. 

All attempts to infect indigenous Planorbis with miracidia of 
Schistosomum Tioematobium have so far proved unsuccessful. The 
following are the fresh- water snails most commonly found in th^ 
Bombay district — ® 

Ampularia dolioidis, 

Vhnpara bengalensis, 

Vivipara dissimihs, 

Melama tuberculata. 

Limnoea pinguis, 

Planorbis exustus. 
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Oommon in Northern India is Planorhis convexiusculus. 

These snails cannot be recognised without reference to special 
works 

It may be mentioned that Planorbis exustus is sometimes 
found infected with the ceroanso of Schist osomvm spindalis 
Montgomery, which gives rise to a disease in cattle somewhat 
similar to sheeprot.® 

Cerebro-spinai fever. 

263. Cerebro-spinal fever, with synonyms Acute Cerebro -spinal Men- 
mgitis and Spotted Fever, is a disease due to the Diplococcua 
intmcelUilans of Weichselbaum. It appears to be air-borne and 
directly transferred from man to man without the mterventiou 
of any intei mediate host. Two factors are necessary ; (a) in- 
fected persons, and (&) certain atmospheric conditions. 

(a) Infected persons may be either patients suffering from the 
disease, or carriers who have usually been contacts. The germ 
lodges in the upper air passages, nose, pharynx and mouth, and 
the lachrymal secretions ; the prmcipal site being about the 
posterior nares. When the disease is prevalent, there are a 
good many more healthy carriers discovered than there are 
patients. 

(b) A warm saturated atmosphere is required to facihtate the 
spread of the disease. The organism quickly dies out m a dry 
atmosphere and also at temperatures below 60°F. The disi^ase 
spreads more frequently in cold weather but this is due to the 
necessary warmth and moisture bemg provided in badly- venti- 
lated rooms.® 

264. Symptoms.— Stifiness of neck ; head retraction ; Kemig’s sign. 
Peteciual or purpuric rashes are seen in some outbreaks, but 
are more commonly absent. 

The symptoms may resemble those of relapsmg fever. 

265. Diagnosis.~-This rests on finding the orgamsm in the cerebro- 
spinal fluid obtamed by lumbar puncture. 

Immbar puncture , — Put patient on side near edge of bed, knees 
well drawn up, head and shoulders throvm forward. See that 
there is a good light on the back and that no shadow falls on 
the operator’s hand. After paintmg the sldn vith tmeture of 
jodme and steadying the patient, thrust a long sterilized needje 
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with large boro into the intervertebral space which is on a level 
with a line touching the summits of the ihac crests and is between 
the 4th and 5th lumbar vertebrsB. It should be entered about 
|ths of an mch to the right or left of the middle line and directed 
upwards and inwards. Puncture can also be made m the middle 
line, this needle pointmg shghtly upwards. The canal is reached 
at a depth of from 1-3 mches. Often considerable pressure is 
required to pierce the ligaments before entenng the canal. Ac- 
cording to the ^traspmal pressure the fluid will exude m drops 
or m a contmuous stream. Sometimes slight shifting of the 
needle in or out is necessary ifefore the flow starts. The fluid 
IS turbid m the acute stage. Care must be taken that it does 
not squirt on to attendants. 

If the fluid does not flow, the patient may be asked to cough 
as this will sometimes start the flow. It may be allowed to 
escape till the rate of flow is about one drop every 3-5 seconds^ 
It should be collected in a sterihzcd test tube or flask for examina-^ 
tion, and be placed in an incubator as quickly as possible as the 
coccus soon dies. 

Microscopically, in a positive case, there will be seen a great 
number of polymorphonuclear cells and the diplococcus lying m 
the cells. (In tuberculous menmgitis the cells are chiefly mono- 
nuclear). 

266. Treatment. — (i) Plexner’s anti-menmgococcic serum. (See sec- 
tion 408), (ii) Symptomatic. Watch for retention of urine and 
also for relapses. 


Pj ophylaxis . 

267. (a) GOneral. — Probably the most important factor m prevenimg 
this disease is ample ventilation. Open air conditions of hvmg 
should prevail as far as possible. This is much more easily 
cairied out in India than in colder chmates. 

(5) The pahe7it should be immediately isolated and all h» 
feeding utensils kept separate. After convalescence he must 
not be discharged luitil 2 negative nasal swabs have been 
examined. Swabs are taken by passing up behind the soft 
palate an ordinary diphtheria throat swab, bent up at the end 
to a suitable angle. Wherever possible both patients and carriers 
should be kept altogether in the open air ; faihng this, then in 
an open air ward or its eqinvalent. 
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(c) Contacts , — ^All contacts should be isolated and swabs 
examined. Those found to have no infection should have their 
clothes and kit disinfected and they should then be moved to 
other quarters. * 

{d) Garners , — Any persons found to have the organism should 
be kept isolated and treated until they are clear. Beddmg, 
clothes, kit and quarters of all contacts, whether carriers or not, 
must be dismfected thoroughly, and whilst these contacts are 
isolated they should each have their own -utensils for feeding, 
etc., kept and marked for each one’s separate use. 

268. Treatment of carriers. — The best treatment is by inhalation 
in a room, the air of which is impregnated with chemicals by an 
atomizer. In a room of 750 cubic feet capacity a 1-2 per cent, 
solution of Chloramme is atomized with steam. 1 litre of the 
solution is sprayed into the room m the course of 15-20 minutes. 

Carriers stay m this for 16-20 minutes daily, breathmg through 
the nose. A free secretion from the nose and throat occurs. 

Instead of Chloramme, a 1 per cent, solution of zme sulphate 
may be used, when for a room of the same capacity 1 htre suffices 
for 20 minutes. Eight carriers lie in the room for 6 minutes at 
a tune, repeated daily for 3-5 days until swabs are negative. 

269. Conclusions. — The following summary^^ quoted verba- 

tim , — 

“ Bearing in mind the Hippocratic aphorism (never more true 
than in relation to the meningococcus) that ‘ judgment is 
difficult and experience fallacious,’ the followmg conclusions 
are cautiously advanced : — 

(а) Carrier rates were generally higher than had been 
expected from previous experience in the autumn 
months. 

(б) A high carrier rate usually denotes overcrowding and 
dangerously unhygienic conditions, even though no 
cases of the disease may have recently occurred. 

(c) Whilst sporadic cases may occur in a mihtary (as in 
any other) community with emy carrier rate, anything 
approaching an epidemic of cerebro-spinal fever is 
heralded by a warning rise of considerable height in 
the carrier rate. 
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(d) Severe overcrowding will probably be accompanied by 
a carrier rate (serological) of at least 20 per cent. 
Twenty pe^r cent, is indicated as the danger line in the 
War Office Memorandum on Cerebro-Spinal Pever 
(March 1917). A carrier rate of this height will usually 
imply that the mobilization standard (England) of 40 
square feet per man has been infringed, and that beds 
in the urat examined, are less than one foot apart. 

It should be regarded as a signal for prompt and 
effective action to dimmish overciowdmg, and to 
improve ventilation. The distance between beds is of 
paramount importance. 

(fi) Carrier rates between 10-20 per cent, are unsatisfac- 
tory, and imply a certam amount of overcrowding; 
they must be watched with suspicion. 

(/) Carrier rates of from 2-6 per cent, may be considered 
usual under the best conditions oblamable in barracks 
and hutments. 

(ff) Under the same conditions of overcrowding, ‘ non- 
contact ’ carrier rates agree substantially with ‘ con- 
tact ’ carrier rates. 

(h) Quite a moderate degree of ‘spacing out’ of beds 
combined with simple methods for improving ventila- 
tion are highly efficient agents m reducing highj^camer 
rates. 

(t) When a unit shows a high carrier rate, a distance of 
at least 2^ feet between the beds should be enforced. 

"The ‘ peace ’ standard would, of course, be even more 
effective. 

(;) The mobihzation standard of 40 square feet per man 
is the ‘Ultima Thule’ of concession which mihtary 
hygiene can, with safety, concede to military neces- 
sity.” 

Cholera. 

270 . Cholera is a disease of the small mtestines caused by the vibrio 
of Koch. The symptoms are due to endotoxins liberated by the 
breakmg dovm of the vibrio. 

In sudden big epidemics the source of infection is probably 
always due to the presence of the vibrio in the water supply. 
In sporadic cases and small outbreaks the source is usually milk 
or food, and frequently uncooked fruit or vegetables, e.^., man- 
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goes, melons, grapes, etc. Mies are carriers, and direct contact 
from patient to patient also occurs ; but whatever the immed- 
iate source of infection may be, the reaj oiigmal source, whether 
in the general water supply or in any particular food, etc., is 
now known to be from carriers. 

Under natural conditions the vibrio soon dies, generally sur- 
viving from 2-7 days accordmg to the time of the year — with- 
standmg the hot weather badly. Even in patients it only persists 
for a few days. Carriers, however, may pass the vibrio for three 
weeks and occasionally for two months, m which case the gall 
bladder has probably become infected. 

271. Symptoms. — Profuse diarrhoea with rice water stools ; on standmg, 
white flocculi of mtestmal epithelium appear below and a slightly 
opaque fluid above. Vomiting, cramps m the legs and great 
prostration quickly follow. 

272. Diagnosis. — Depends on the above symptoms and the finding of 
the cholera vibrio m the stools. 

273. Treatment. — {a) Alkaline saline intravenous injections. 

(b) Calcium permanganate solution and Potassium perman- 
ganate pills by mouth. 

(c) Atropme hypodermic injections. 

(a) Treatment hy hypertonic solutions. — This method has been 
evolved by Sir L. Rogers. The Tabloid Brand Equipment 
No. 363 containmg a complete outfit for this purpose has been 
designed by Messrs. Burroughs and Wellcome, and is supphed to 
Field Ambulances, Casualty Clearmg Stations, General Hospitals 
and Advanced Depots, Medical Stores. 

The original hypertonic solution recommended was : — 


grs. 


Sodium chloride . 

. 


. grs. 

120 

Calcium chloride 

, 

, 

• 99 

4 

Potassium chloride 


. 

* 99 

6 

Water 

. 

• 

. pmt 

1 


Sir L. Rogers has further improved this and now recommends 
that the Potassium chloride should be omitted and that at each 
repetition of the mjeetion, and at the first injection m all cases 
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admitted late with suppression of urine for 24 hours or more, 
one pint of the foUowmg alkaline solution should be given : — 

Sodium chloride . grs. 60 
Sodium bicarbonate . . . . „ 160 

Water pmt 1 

The sodium bicarbonate should be weighed and wrapped in 
paper and sterilized m the autoclave , then added to the steri- 
hzed sodium chloride solution. 

The hypertonic solution may be given as follows : — 

(i) Rectal mjection in mild cases with good pulse; -1-1 pmt 
every 2 hours at first and then every 4 hours until the 
reaction has taken place. 

(ii) Subcutaneously m^hildien, where difficulties arise owmg to 
smallness of veins. 

(iii) Intrapentoneally m adults where the findmg of a vem has 
failed. A trocar and cannula is introduced m the middle 
Ime below the umbilicus. The foot of the bed must be 
raised. 

(iv) Intravenously - — This is the method of choice and should 
always be done except for mild cases. The median basilic 
vem in front of the elbow is usually chosen. Other veins 
suitable are found at the mternal malleolus of the ankle, 
or any promment vem may be selected. 

The mdications for mtravenous hypertonic infusion are : — 

(a) Low blood pressure (70 m.m.). The blood pressure can 
only be determmed by a sphygmometer, (one is supplied 
m the outfit). 

ifi) High specific gravity of the blood, 1063 or over. An 
apparatus is supplied for determmmg the specific gra- 
vity. 

(c) Restlessness, cyanosis and cramps arc the clinical 
indications m the absence of apparatus for {a) and (6). 

274. Operation of infusion. — The arm above the vein is slightly 
constricted by a bandage, etc., to distend the vem. The skm 
over the latter is painted with tmeture of iodine, and incision 
through the skm made, and the vem dissected out. This is 
facihUted by pmchmg up the skin m a longitudinal fold over 
the vem and transfixing this fold by the knife, taking care to 
avoid the vem and cuttmg outwards. The vem will be seen 
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lying in the flobr of the wound. No anaesthetic is necessary. 
Two ligatures are passed under the vein, the lower one tied and 
the upper left as a slip knot. An oblique incision is made into 
the vein, taking care not to divide*it completely ; the cannula 
IS inserted and the upper ligature tied over it. The bandage on 
the arm is then loosened and the solution can be run m. 

If the rectal temperature is not high, the solution should be 
at blood heat 98*4°F. If the rectal temperature is 102®F. or 
over, that of the solution should be reduced accordingly, e,g», 
90®F. or lower m hyperpyrexia. 

275. Quantity for Infusion. — In severe coUapse, about four pints 
are usually required. If a sphygmometer is available, the solu- 
tion should be given until the blood pressure is nearly normal, 
t.c., 100-110 m.m. Hg. 

The pulse is very httle help. It usually becomes palpable 
agam at about 80 mm. Hg., but the pressure above this cannot 
be estimated by the finger. 

276. Rate of Injection. — This should be about 4 ounces a minute. 
Whatever apparatus is used, care must be taken that air is 
expelled from the tubing, etc., before mserting the cannula into 
the vem. A httle of the solution should be allowed to run to 
waste. 

In emergency, all the apparatus necessary for the above pro- 
cedure IS a sterilizer of some sort, douche can or other vessel, 
tubmg, cannula, scalpel, forceps (dissectmg), ligatures, and the 
hypertonic solutions. The solution can be run in from th© 
vessel by siphonage. 


Prophylaxis, 

277. Personal prophylaxis. — When cholera has broken out, in- 
dividuals should direct their attention to aU means of improving 
their general health especially the digestive functions, and, 
secondly, endeavour to avoid every possibihty of mfection. 
Water or milk should only be taken if recently boded.^® All 
uncooked fruit and vegetables should be entirely avoided for 
the time being. Ail food not absolutely fresh and wholesome 
should be rejected. Ices should be stopped and the use of the 
ice chest discontmued where possible. Handshaking and un- 
necessary contact with people should be avoided. Drinkmg of 
dilute hydrochloric or sulphuric acid, 20-30 drops m a wm© 
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glass of watot three times a day, is reconiinended. Atteiidantg 
on patients should be completely protected by overalls and 
should carefully disinfect their hands each time after handlmg 
the patient. 

Prophylactic inoculation is advisable. (See Section 411.) 

278. Patients. — Patients are best treated m special huts or tents3 
not in the vicinity of other buildmgs and highways, and at a 
safe distance from the hospital. They should be brought to 
this camp along with all beddmg, clothes, charpoys, etc In- 
fected charpoys are burnt, and bedding and clothmg that cannot 
bo sterilized must also be burnt Floors of huts, etc., should be 
thoroughly cleansed vith strong cresol solution. All excretions 
of patients must be tieated with eithei — 

' (a) Strong cre&ol solution, 6 per cent, strength (makmg 21 per 
cent, when diluted with the excreta in equal amount), or 

(6) Fresh chlorinated lime, 33 per cent. CL, 1 lb. to 4 gallons 
ot water, used m the proportion of 2 tablespooniuls to 1 
pmt of excreta ; or 

(c) Quickhme Mix the latter with equal parts of water, add 
three moie parts of %vater and of this slaked lime add an 
amount equal to that of the excreta. 

With any of the above, excreta must stand for one hour 
before bemg buried deeply or otherwise dispobed of. An alter- 
native to the use of disinfectants is to provide a large cauldron, 
place this over a fire and keep water boihng therem. Bed pans 
and contents aie mserted and are allowed to boiL 

Special sweepers and bhistis should be detailed and special 
attendants who must be segregated near the camp. A solution 
of potassium permanganate should be provided m the camp for 
all to wash their hands in. Dilute sulphuric or hydrochloric 
acid m 20-30 mmim doses may be given to all attendants* sub* 
ordmates, fete. Separate latrines should be provided for attend- 
ants. All cases of illness must be reported at once and sent to 
hospital for observation and disposal 

279. Contacts. — (a) A segregation camp must be established at 
once, provided with an entirely separate establishment. 

(b) Special laiimes, cookmg places, water supply (permanga- 
nated or otherwise sterilized), food stores, etc. 

(c) Special sweepers for latrines. 

(d) Special arrangements for replenishing of food supphes. 
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280« Regiment. — (a) The medicalofficer should iimneiiiately get ultd 
touch with local civil medical officers and endeavour to 
ascertam what local sickness there is ; the method and plan 
of treatment and burial ; the dismfectit>n methods m practice ; 
the prmcipal markets, fairs, etc., hold and to be held m the 
locahty, and the mam thoroughfaics of traffic. He should then 
estabhsh with them a co-operative notification system. 

(b) A house-to-house or tent-to-tent mspection should be 
carried out by a responsible officer, mclujiing followers’ and 
bunias’ quarters, etc. 

(c) Infected quarters must be vacated and floors disinfected 
with strong crcsol solution, all barracks or tents thoroughly 
opened out and freely ventilated. Barracks should be left 
vacant for 7 days and then cleaned and whitewashed, etc. 

(d) All charpoys, bedding, clothes, tents, etc., to be spread 
out m the sun daily. 

(e) All wells to bo thoioughly treated with permanganate of 
potassium (see Section 40) or other sterilizer, and only sterilized 
tms allowed to be dipped down for di’awmg water. These tms 
or buckets must not be capable of being removed from the well- 
side. Sentries must be posted at each well with strict mstruc- 
tions to prevent contammation. 

(/) All fruit consumption should be stopped. 

{g) Only cooked vegetables should be used. 

(h) All milk must be boiled. 

(i) Conduct a vigorous anti-fly campaign with special efforts 
to prevent flies settlmg on food and drinks. 

(^) All old gurrahs and water chatties should be broken and 
new ones provided and sterilized. 

(^) The use of [massaks for carriage of drmkmg water must 
be prohibited. 

{1) Ice, soda water, syrups, etc., should be under European 
supervision. Chlorinated water only to be used for manufacture 
of serated waters. Where climatic conditions allow, ice should 
not be issued for the time being. 

(m) Infected bazars must be placed out of bounds and men in 
the Imes prevented from ieavmg legimental areas. 
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{n) All latrines to be treated thoroughly with saponified cresol 
1 oz. to 6 gallons if the B-W co-efficient is 18. This measure 
aims only at repulsion of flies and not the disinfection of the 
contents. 

(o) Provide potassium permanganate solution at latrines for 
hand washing, and dbdust use, and also in dining tents. 

(f) All drinkmg water should be steiilized by boibng or chemi- 
cal means. 

{q) All jharons and cooking utensils must be boiled thoioughly 
and cook-house floors and tables sw’illed over with cicsol solu- 
tion. 

(r) All water-bottles must be sterilized. 

(s) Men w'ho have done a course of sanitary training should 
be picked out to supplement, if necessaiv, tlu* regimental sani- 
tary detachment, and the latter sliould be struck off all other 
duties and be employed only on work connected with sanitation 
of the lines. 

(/) Daily inspection of all natives employed m barracks, 
punkah coolies, etc. All haw'keis and unauthorized natives to 
be kept out of the lines. Regimental pohee to be mcreased in 
numbers if necessarJ^ 

ft, 

(u) All men must be directed to report sick at once it suffering 
from diarrhoea. 

(v) Carriers must be sought for, especially if the source of 
mfeotion is not obvious. 

(w) Prophylactic inoculation should be urged on everyone. 
(See Section 411.) 

Dengue Fever. 

281 . Dengue fever is a disease caused by a filterable virus and trans- 
mitted by the mosquito Culex fatigans or Stegomyia. Synonyms 
are : — Dandy Fever, Breakbone Fever, Bouquet. 

The disease usually occurs m well-marked epidemics. Th#-* 
filterable virus is present m the patient’s blood from the 2nd to 
the 6th day of the disease. Injections of a patient’s blood into 
others causes the disease. Transmission by the mosquito is not 
fully proved, though widely accepted. Experiments seem to 
show that the mosquito concerned is infectious immediately 
after takmg up the virus and for 8-27 days afterwards. Recent 
experiments chiefly incriminate the Stegomyia. 
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282. Symptoms. — These are influenza-like and altogether the disease 
IS not clearly definable from sandfly fever and seven days* fever 
The chief points are : — saddle-back temperature chart, 3 
days’ pyrexia, one day normal and ^ days’ pyrexia, the tem- 
perature frequently being highest on the last day. An mitial 
rash, erythematous in character, usually appears on the face 
and may cover the whole or part of the body. More noticeable, 
however, is the terminal eruption which is roseolar in character 
and usually most profuse on the hands, wri§t, elbows and knees. 
It remains at most for 2-3 days and is followed by shght des- 
quamation. 

The joint pams are typical and located in the tendinous in- 
sertions about the j oints. They are frequently severe and usually 
fugitive, passing from the knee to the shoulder, wrist or ball of 
thumb, etc. 

283. Treatment. — Light diet. Spongmg with vinegar relieves irri- 
tation Phenacetm or Aspnm may be required for the pains. 
An alkalme diaphoretic mixture should be given and, during 
convalescence, tonics. 


Tro'phylaxis. 

284. The various measures directed against the mosquito, des- 
truction of breedmg-grounds, etc., and the use of repellents, do 
not differ from those mentioned under Malaria (Section 334 
ei seq,) Patients should be kept mside mosqmto nets. 

Diarrhoaa, Colitis and Dysenie^, 

285. This, from the sanitarian’s pomt of view, is an important group 
of cases which, in the absence of laboratory methods, are difficult 
to distmguish. Under field service conditions complete labora- 
tory investigation mto all such cases becomes impossible, for 
which reason diagnosis must frequently rest upon chnical symp- 
toms only and in these circumstances they will be classified for 
statistical purposes as follows : — 

Diarrhcna . — Those eases in which there are frequent evacua- 
ations without blood or mucus. 

Colitis . — Cases of diarrhoea with passage of mucus. 

Dysentery . — Cases of diarrhoea with passage of mucus and 
blood. 
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Where the Entamoeba hystolitica or B, dy sentence have been 
discovered, the word “Amoebic’’ or “ Bacillary ” should be 
inserted after “ Dyspntery.” 

It must be clearly remembered that there is no clinical criterion 
apart from the finding of the organism by which a definite 
diagnosis of dysentery can be made or excluded. 

286. Diarrhoea. — ^Apart from the specific diseases, diarrhoea may 
occur as an epidemic. Decomposmg food (ptomaine poisoning) 
or contammate'd milk is a frequent cause, as also may l^e 
water, owing to suspended organic matter or inorganic salts. 

287. Dysentery. — Dysentery is of two tjq)cs : — 

(i) Amoebic, due to the Entamoeba histolytica, 

(ii) Bacillary, due to B, dy sentence of the Shiga or Flexner 
tjTC. 

Amoebic Dysentery, 

288. Aetiology. — The amoeba appears to exist m three forms ; — 

(i) Entamoeba histolytica, 

(ii) Entamoeba teiragena, 

(m) Encysted Entamoeba histolytica. 

The first form is the pathogemc variety but, as it dies almost 
immediately after leaving the body it is practically of no import- 
ance in the spread of the disease. Forms (n) and (ui) are prob- 
ably stages in the development of a protective phase for the 
amoeba. The encysted form is highly resistant and may hve 
outside the body almost indefimtely in the presence of a little 
moisture. It is this form which spreads the disease. From the 
cysts infection may occur by means of water, flies, wind, soiled 
toilet paper blown from latrmes, and possibly also from dust. 
They are chiefly found in the solid or semi-solid faeces of the 
convalescent and m carriers. Flies have been definitely shown 
to transmit them from faeces to food. On being swallowed, the 
cyst wall is digested and the hving pathogenic amoebse develop. 

The rat has recently been shown to suffer from amoebic dysen- 
tery and may play a part in dissemmating the disease to man.^^ 
For practical purposes the spread of infection may be taken as 
due to convalescents of the disease, diagnosed or frequently 
undiagnosed, and to carriers. 

289. Symptoms. — ^Diarrhoea with passage of blood and mucus; 
abdominal pam (tormina) and tenesmus. 
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Cases may be acute in which the symptoms closely resemble 
those of bacillary dysentery, or they may show all degrees of 
chronicity from the acute condition do^ to cases m which there 
are only occasional loose motions. 

It IS also important to remember that any of the above symp- 
toms may be absent ; e a case may occur in which no dian'hoea 
and no mucus are seen but only streaks of blood. 

290. Diagnosis. — ^Where possible this should be made m the labora- 
tory, but repeated exammations of the stools may be necessary 
to find the orgamsm. This remark applies to all forms of m- 
fectious bowel disease. 

291. Treatment. — Emetme is the specific. The essentials in this 
treatment are that it should be given as early as possible, that 
it should be strictly continuous — no smgle day bemg missed — 
and that it should be efficient in dosage and duration Methods 
of administration vary, but it may be taken that for an adult 

(a) not less than a total amount of one gram should be given 
daily, 

(b) it should be contmued for 10-15 days, and 

(c) not more than a total amount of 15 grains should be given 
in one course. 

It is usually given hypodermically as the hydrochloride ot 
emetme. Local reactions at the site of injection may occur but, 
up to the total of 16 grains m a course, may bj ignored. 

The double iodide of bismuth and emetme is also very effica- 
cious especially where cysts are found. It is given by the mouth 
and continued for 10-16 days. The daily dose is 3 grains and 
is best given m small gelatine capsules containing 1 gram each, 
the three capsules bemg taken in the late evenmg.^® 

A combination of the above methods may be employed, e,g., 
Emetme hydrochloride, frds of a gram hypodermically m the 
morning, with Emetme bismuth iodide, one gram by mouth at 
night. 

Emetme m any form by the mouth tends to cause vomitmg 
(in Bntish more than Indians), but m reasonable doses this may 
be Ignored. Carriers are best treated by emetme bismuth 
iodide. 

Sometimes Ipecacaunha powder is efficacious where emetine 
fails. It perhaps has a more continuous or more powerful 
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Action within the bowel. It is al&o cheaper. 10-30 grams may 
be given as follows, either treatment bemg administered at 
mght : — 

(a) As a bolus (one or more) with 5 grains of Tannic acid. If 
preferred it can bo covered with salol and, for the first 
day or two only, it may be necessary to administer 16 
minims of Tmct. opii five minutes before the bolus. 


(6) As a njixture : — 

Pulv. Ipecac 

Acid. Tannic 

Liq. Morph, liydi’ochlor 

Mucilage 

Aq Menth. Pip. 


. gr. 20 

• 99 5 

. m. 10 

- Q* 

. to 1 ounce. 


Symptomatic treatment should be eairied out in all cases m 
addition to the above specific treatment 

Occasionally the bacillary and amoebic forms of dysentery 
may be combmed m one case. In such a case there would be 
the very acute onset typical of bacillary dysentery, and the 
laboratory report, would show amcebec, as this exammation only 
takes a veiy short time, whiLt 3 or 4 days at least are neceb«ai*y 
to isolate B, dysenteiia. In acute cases of dysentery, pyrexia 
and toxaemia practically always mdicate a bacillary infection 
even though amoebae have been found. In such cases it would 
be advisable to give anti-dysenteric serum as w’-ell as emetine. 


Prophylaxis, 

292. From what has been said it will be seen that the general hygienic 
measures, as in all these diseases, must be rigorously enforced 
and, in addition, special effort must be made to ehminate carriers. 

Wherever possible, the stools of all patients suffcrnig from 
dysenteric symptoms or chrome or recurrent diarrhoea should be 
sent to the laboratory one or more times. 

Efficient and early treatment of cases and carriers by emetme 
is important. In any case wheie a diagnosis of amoebic dysen- 
tery is reasonably certain, emetine should be started at once. 
In watching cases in hospital it frequently happens that 6-8 
daily examinations of stools have to be made before the enta- 
moeba is reported. There is some foundation for the assump- 
169 a 2 



AMOEBIC DYSENTERY. 


tion that early treatment will kill oU the amroba before the form- 
ation of cysts, and so prevent the occurrence of carriers. This 
consideration outweigh'^ the desirabihty of^ wax ting for an accurate 
diagnosis. 

Cases of dysentery are best treated in a separate ward with 
separate and ample sweeper establishment and utensils of all 
descriptions. The bed pans should bo stored in fly-proof safes. 
It would be advantageous if arrangements for microscopical 
examinations could be made, attached to the ward. 

When the course of emetmo is completed, the stools should be 
examined for Entaniosha histolytica as follows : — 

One examination during the first week 

One examination duihig the second week 

Four exammations durmg the tiurd week on scjiarate days. 

If the orgamsm is found, a further coufse of emetine bismuth 
jodide 3 grams daily for 18 days, and, if necessary, a tlnid course 
of 3 grams daily for 24 days may bo given. 

The foUowmg paragraphs are apphcable to any of those m- 
feotious bowel diseases . — 

The role played by dust and sand is well known They act 
as predisposmg initants which render the intestinal mucous 
membrane especially vulnerable and open to the inroads of the 
bacilli. 

Sand has been shown to be a suitable mdus for various forms 
of protozoal iife. At the camps on the seashore near Alexandria 
and at other desert camps in Egypt, it was demonstrated that 
the sand was often heavily infected with bacterial and amoebic 
hfe, thus provmg, if proof were necessary, how important it is 
to ensure that cooking and feeding utensils and mess tins are 
cleaned with sand or earth that is above suspicion. 

For cleansmg purposes all cook-houses in all standing camps 
should, therefore, be provided ^th a box containing sterilized 
sand, woodash, or sand or earth dug up from a depth of 3 feet 
in a clean locality. For the front, this may be considered a 
pohoy of perfection ; but it ought to be aimed at by all units 
as plenty of woodash is usually obtainable. 

Whether the infection be bacterial or amoebic, efforts must be 
concentrated in definite directions, which are briefly as follows : — 

Early detection, early isolation, early effective treatment 
of all cases. 
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(b) Rapid iuciueration of all dejecta from cases, or effective 
dismfccUoa until this is possible. 

(c) Control of ’all fly-breeding, destruction of flies and protec- 
tion of dejecta and utensils from access of flies till they are 
ejBSciently dealt vnth as m (b) above. 

(d) Erection of e&cient cook-houses or cookmg shelters for 
all ranks, to avoid sand and dust contamination, and pro- 
vision of ^v]re-gauze safes for storage of uncooked foods. 

(c) Supervision of cleansing of kitchen utensils and utihzation 
of ash, sterihzed sand, or clean sand dug up from 3 feet 
depth for this purpose. 

(!) tiupervibion of the efdciency of tlie cooking. Individual 
cookmg bj’ Indians should be discoiuaged, to allow of the 
heat energy of the fiiewood being used to its fullest extent. 

(g) Erection of smtable dming room accommodation, either 
huts, shelters or marquees. In camps, much can be done 
with two or thiee I.P. tents and suitable excavation. All 
lanks, both Biitish and Indian, should, wheie possible, 
construct dimng shelters, and cease to have meals m the 
living tents. 

(h) Careful watch on water pm'ification, and on water storage 
utensils, e ^., water bottles, pakhals, Persian hubs, tanks, 
diggies and pauhns. Men must not dip their own recep- 
tacles mto tanks, etc. Dippers are essential and, where 
possible, a locked water-storage receptacle with stopcock 
should be used. 

(^) Avoidance of chills when sleepmg m the open, by wrapping 
a puttee round the abdomen. 

Bacillary Dysentery, 

293. Aetiotegy. — The method of spread and infection of this dis^e, 
IS, from a samtary pomt of view, almost identical with that of 
Enterioa, «.e., by means of water, food, flies and dust ; mdirectly 
and directly from patient to patient; and by carriers. The 
motions are highly mfectious and by reason of their great 
frequency the dangers of dissemmation of the infection are 
multiplied. Urme is not infectious. 

294* Symptoms. — Acute onset and very numerous scanty stools of 
blood and mucus, A ohronic form occasionally occurs. 
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295- Diagnosis. — Clinically on the above symptoms; bacteriologi- 
cally by finding the bnciUus m the stools. This takes a few 
days. 

296. Treatment. — (a) Symptomatic. 

(b) Saline injections as for Cholera. 

(c) Polyvalent anti-dysenteric serum. (See Section 414.) 

(d) Vaccmes are usciul in chrome cases and m relapses when 
anaphylaxis is feared owmg to previous treatment with serum. 

297. Prophylaxis. — In general prmciple this is the same as for 
entenca. Stress is to be laid on complete diagnosis of any 
suspicious case by bacteriological exammation for the elimi- 
nation of undetected carriers, and the thorough dismfection of 
everything that can possibly be contammated by the numerous 
and infectious stools. Hands of everyone dealing with the 
patient should be immediately stcrihzed. Everything used for 
the patient must be kept for his separate use. Latrine seats, 
etc., which he may have used, require thorough disinfection by 
2^ per cent. Cresol solution. 

Further bacteriological examinations are very advisable to 
ensure that the convalescent on retummg to duty is free from 
infection. 

Prophylactic inoculations with vaccmes or sero-vacoines are 
at present on trial. (See section 415.) 

Enterica. 

298. Definition. — A group of diseases m all cases caused by one of 
the organisms Bacillus typhosus, B. paratypkosus A, or B, para- 
typhosus B, For statistical purposes this group includes the 
following : — 

(i) Typhoid Fever, in which B. typhosus has been definitely 
isolated from the blood, urme, fseces or other discharge. 

(ii) Paratyphoid A Fever in which B, paratyphosus A has been 
so isolated. 

(lii) Paratyphoid B. Fever in which B paratyphosus B has been 
so isolated. 

(iv) Enteric Group oases in which by clinical symptoms, the 
Widal test or other means, a diagnosis of one of the typhoid 
diseases has been arrived at, but has not been con&med 
by isolation of the oausai bacillus. 
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299. Aetiology. — For all practical purposes the disease may be pre- 
sumed to be contracted vm the alimentary canal. The means 
of infe^-tion ma^y therefore be taken to be food and drink ; the 
source has invariably been diiect or indirect contamination from 
one or more perbons suffering fiom the disease or m the ‘ carrier ’ 
state. 

hidirect contaynoiation — (a) The excreta, urme or fseces of an 
infected person, deposited on or in the ground, soak into the 
ground water and are earned to the supply of water used for 
drmking and other purposes ; ^ c , well, stream, sprmg or lake. 

{h) Fhes convey the infection from the excreta to milk, food, 
etc , or possibly dust bloum by the vmd may cai-ry the germ 
Direct contamination, — (a) Fiom a patient suHcrmg from the 
disease eitlicr in the ambulatory or the acute stage. Attendants, 
thereloie, arc particularly liable. 

(t)) By eai Tiers ; ? e , persons -who may or may not have had 
the disease, but who constantly or occasionally pass the bacilli 
m their excreta These are the commonest causes ot sporadic 
cases or locahzed outbieaks. Experiments have proved that the 
hands of cairieis arc frequently mtected and that in this way 
they convey mfection to food and articles handled by them 

300. Symptoms. — It is only necessary to remark here that the symp- 
toms have been profoundly modified m persons who have had 
preventive moculation Dian’hcea and severe prostration are 
uncommon m such persons. 

301. Diagnosis.— In Typhoid Fever, Paratyphoid A Fever and Para- 
typhoid B Fever this officially rests on the finding of the causa- 
tive organism. 

Blood Cidtures, — These are usually only of use durmg the first 
6 or 6 days of the disease as the bacdlus tends to disappear 
from the blood-stream about this period, though it may occa- 
sionally remain there up to the 12th or 14th day. 

Fceces arid Urme. — When the blood cultures have been ^nega- 
tive, these must be repeatedly examined durmg the 2nd and 3rd 
week until a diagnosis is made. 

Widal reachon, — The Widal test is most useful at four-daily 
intervals during the 2nd, 3rd and 4th week. A progressively 
increasing Widal reaction is a valuable sign. 

The Atropine Test, — This, lately introduced, is especially 
valuable from the 5th to the 14th day, particularly in patients 
who have had antityphoid moculation in whom the disease is 
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usually atypical and the Widal test is not so reliable. A hypo- 
dermic injection of l-33rd gram of atropine sulphate is given. 
In a normal person this would, some tim^ durmg the ensumg 
hour, cause the pulse rate to be increased by 14 or more beats 
per nunute. If the pulse rate fails to be increased by that 
number per minute there is only an increase of 8 or 10 
beats) or is actually made slower by the injection, then a positive 
reaction is obtamed and the disease is almost certainly one of 
the enteric group. « 

In hot climates, however, great discomfort and possibly some 
danger will arise from checkmg the perspiration. 

N,B , — Every case of pyrexia m which the diagnosis is doubtful shouljl 
have a blood culture done not later than the 5th day of disease 
if possible ; faihng this, as soon as the case is seen. A positive 
result obtained by this means saves endless time and trouble, 
and the value of an early diagnosis for the prevention of an 
epidemic is obvious. 

302. Treatment. — This calls for no comment m this book (see, how- 
ever, Section 420). 


Prophylaxis, 

303. This may be treated under three heads : — 

(а) Tha patient. 

(б) Attendants on the patient. 

(c) General measures. 

The patient . — ^Patients in Field Medical Umts must be isolated 
as far as possible. In General Hospitals they will be treated m 
a separate ward Every patient should have all utensils — feeding, 
bed-pan, bottle, enema syringe, etc. — marked for his separate 
use. All his excreta — sputum, faeces and urme — ^must be dis- 
infected by 6 per cent. Cresol solution or other disinfectant for 
^ hour. They should then be mcmerated or deeply buried 
Soiled clothing, bed hnen, and blankets should be treated m the 
disinfector (Thresh’s) or soaked in Cresol solution (see Section 
169). Bed-pans, etc., should be stored protected from flies 
Feeding utensils should be boiled. 

Attendants . — Scrupulous cleanliness of hands is the most im- 
portant precaution. There should always be a bowl of disin- 
fectant ready near the bed in which to wash the hands unmi- 
diately after every attendance on the patient. 
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General mmsurea. — Preventive inoculation with T. A. B. 
vaccine is perhaps the most important smglc measure of pro- 
phylaxis. Its high value is now definitely accepted. Briefly 
stated, other prophylactic measures include all those taken to 
ensure an uncontammated supply of food and vatcr. The 
general question of a pure food and water supply is too big to 
be dealt with here (see Chapters I and II). The method of 
dealing with fly contammation is dealt with m Chapters III and 
VL Certifin other pomts which, with those mentioned above, 
are equally apphcable m the case of cholera and dysentery are 
here given : — 

{a) Protection of latrines from flies. 

(&) Latrines must not be so placed that the ground water flows 
from them towards the water supply for troops.^® 

(c) Chlorination or other means of sterihzmg water supiilies 
must be carefully superintended, 

{d) The health of cooks and all others handlmg food must be 
regularly watched and mqmries made regarding any 
present or past bowel troubles. 

No man who has suffered from entenc fever should be 
emploj^ed m any capacity w^hich necessitates the handlmg of 
food or water, until such time as repeated bacteriological 
examinations have proved him to be free from infection. 
In cases where means for carrying out such exammations 
are not available, these men must not be employed m 
the above capacities. 

(e) Care m diagnosis of illness so that no undiagnosed case of 
Enteric, Dysentery, or Cholera may, after return to duty, 
become a source of danger. 

(/) Medical Officers to bear constantly in mmd the question of 
carriers. 

[g) Complete disinfection of all excreta of patients or carriers 
of such diseases. 

(h) Patients not to be returned to duty until they have been 
proved to have ceased dischargmg the orgamsm in their 
excreta. 

Gas Poisoning. 

304. The gases used most commonly by the enemy are of three mam 
varieties : — 

(a) Vesicants : Dichlorethyi sulphide (C 3 H 4 Cl 2 )S — mustard 

gas or Yperite, 
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(6) Suffocative : c.g., Clilorinc ; Phosgene (COCI2) l)iphosgene, 
Chloropicnn. (CCI3NO2). 

(c) Lachrymatory (purely) : e g., Xylyf bromide. Cyanogen 
bromide, Biomacetone. 

Gas may bo hbeiated from cylinders (cloud gas) or from shells. 
The products of the explosive charge of any shell are another 
source of poisonous gases. In cloud gas attacks the gas is hber- 
ated from cylmders and drifts on the wmd. Ip the use of gas 
shells the general aim of the enemy has been to fire simultane- 
ously shells of different t3rpes, some of which will cause so much 
sensory irritation that the man "vvill discard his respirator and 
then become vulnerable to lethal shells contaming Phosgene and 
similar substances. O^vmg to this mixture of shells, the symp- 
toms reported by patients are often very confusmg. 

German gas masks usually contamed a layer of pumice with 
hexamethylenetetramme, charcoal and baked earth, saturated 
with potassium carbonate solution and coated with finely 
powdered charcoal Sodium phenate, reinforced with hexa- 
methylenetetramine, protects against one part of phosgene in 
one thousand parts of air for a long time. 

Tho foUowmg data may bo useful : — 

The distance in yards multiphed by 2 and divided by the 
speed of the wind in miles per hour, gives the number of 
seconds required for gas to reach the point of observation 


Beaupoet’s scale. 

Steength oe wind. 

Beaufort’s 

No. 

Speed m 
miles per 
hour. 

Observations on 
natural objects. 

Behaviour of flag at top 
of vane. 

0 

0 

i Smoke straight up 

No movement. 

1 

2 

Smoke slants 

No movement. 

2 

6 

Pelt on face 

Shght movement. 

3 

10 

Paper, leaves, etc., 
moved. 

Three-quarters up. 

4 

15 

Bushes sway 

Up. PaUing often. 

5 

20 

Tree-tops sway. 

Wavelets on water. 

Up. PaUing less often. 

6 

30 

Trees sway and whistle. 

Up. Plapping. 
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Action of gases, 

305. Vesicant. — Bichlorethyl sulphide is the only one here described. 
It IS an oily hqmd used in shells and scattered from them on the 
ground, where it slowlj’ evaporates. Tins not only attacks those 
m the immediate vicmity of the shell-burst, but may also affect 
those who may walk over the contaminated giound later. The 
fluid may be spattered also on clothing, shell casings, rifles, etc., 
and may thus become effective through direct contammation of 
the skm. JDhe mam action of this group is an irritant one on 
the skm, eyes and respiratory passages. 

Special symptoms are : — (a) Early. These are insignificant, 
nothmg bemg noticed immediately except a smell remmiscent of 
mustard, from which tlie gas derives its name. A soldier may 
not realize for many hour's that he has been exposed to gas 
until the more important delayed symptoms develop. 

(6) Delayed. There are the principal symptoms and appear 
3-24 hours after bemg gassed. They occur usually m the follow- 
mg order and approximately after the mtervals stated. 

Conjunctivitis, — (3 hours) acute and severe, lasting up to 
several days. 

Vomit mg and Epigastric pain, — (4-8 hours). Apt to be per- 
sistent and mtractable. 

Burns, — (12 hours) Wide-spread erythema with local vesica- 
tion occurs, going on to definite burns. The latter may occur 
anywhere but are commonest on the axilla?, gemtals and back. 

Laryngitis, tracheitis, hronchUis and pharyngitis, — (24-48 hours). 
These are the most dangerous. The degree may vary from a 
simple imtation to an ulceration of the whole passages, followed 
by infection of the raw surfaces. These lesions may be so 
extensive and severe as to cause death by themselves or in con- 
sequence of the development of broncho-pneumoma. 

When a soldier is protected by a respirator, the respigitory 
and eye sj^mptoms are absent or slight. 

306. Suffocative. — The immediate effects of irritation of the eyes 
may be prominent at first but as a rule quickly pass off. Within 
3-12 hours after exposure to the gas the mam symptoms, as- 
phyxia and prostration, due to affection of the lung alveoh and 
accumulation of fluid m them, appear. Eapid respiration and 
pam (often intense) in the chest, coughing and expectoration ; 
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restlessness and anxiety, or there may be semi-coma and mutter- 
mg delirium. 

307. Irrifant gases. — In addition to suffocative ^ and vesicant actions, 
some gases also have an irritant effect. Pulmonary changes 
appear to be a necessary stage m all the pathological effects of 
the irritant gases mentioned below. 

Where the type is Phosgene, the lung alveoli are mainly affected, 
with consequent oedema of the lungs and great mterference with 
absorption of oxygen. 

Where the type is dichlorethyl sulphide, the air passages are 
chiefly affected and there is little or no oedema of the lungs but 
danger to life may anse from mechamcal blocking of the air 
passages. There are, however, many gases which, like chlorine, 
act markedly on both the alveoli and the air passages. 

The local inflammation and necrosis afford an opportunity 
for the development of infections which may lead to infective 
bronchitis and broncho-pneumonia, particularly in the second 
variety of pulmonary irritants. 

Among the important symptoms of irritant gases generally 
are: — 

(a) Pulmonary, — Early oedema and bronchial spasm. Later 
emphysematous and collapsed areas ; hyperpncea. 

(b) Cyanosis may or may not occur and is due to retamed CO2. 

(c) Anoxemia, as distfiict from cyanosis and signifying lack of 
oxygen in the blood, causes ashy-greyness without marked 
breathlessness ; this condition is very grave, although the 
patient may be comfortable. 

(d) Heart, — Early tachycardia is usual but may not occur. 
Eight-sided dilatation is a more constant phenomenon, 
with accentuation of the second sound. Later durmg 
convalescence, tachycardia may occur, evidenced by an 
abnormally mcreased rate of beat durmg exercise and a 
slow return to normal on rest. Other changes character- 
istic of convalescence are ; — “ Effort Syndrome ” — a term 
expressing the symptom complex of I).A.H. or irritable 
heart; capillary haemorrhages, especially m the brain; 
and marked fall m blood-pressure. 

(e) Local, — ^Haemorrhages of the gums, acute pharyngitis and 
laryngitis with difficulty ot swallowing are seen in non-fatai 
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cases, and later erosion of mucous membrane and sloughing 
may occur. In fatal cases the congestion of the larynx, 
trachea and oesophagus are marked. 

(/) Stomach and 6o2c?5.-~Gastiitis, hsematemesis and diarrhcea 
with blood and mucus sometimes result, 

{g) Benah — Albuminuria. 

{h) Blood , — The blood becomes concentrated and there is 
polytjythsemia (absolute), leucocytosis, and acidosis. 

308. Summary. — Factors contributing to the above conditions are : — 

(i) The direct damage done to the respiratory apparatus and 
pulmonary blood vessels. 

(ii) Absorption by the actual gases inhaled or primary products 
of disorganized lung tissue. 

(ill) Absorption by the blood of toxic substances secondarily 
produced in the lung or elsewhere. 

(iv) Shock, however produced. 

It cannot be stated, with certainty, that all the effects these 
irritant gases produce are secondary to deficient respualion ; 
nevertheless, at present there is no evidence that the manifold 
signs and symptoms they produce vithin the body cannot bo 
fully accounted for by reference simply to such deficient lespi- 
ration and, in particular, to oxj'gen v ant. The shock may be 
due to actual damage to the lungs (as m a burn of the skin) or 
to the anoxaemia. 

Treatment, 

309. (a) Rest is required to dimimsh the need for oxygen, to decrease 
the foimation of CO 2 , and to prevent an increase of pulmonaiy 
pressure which favours the production of oedema. 

(i) WaimtJi , — Clothes saturated with gas must be removed, 
but adequate covering must be substituted. Shivermg*and 
diaughts increase metabohsm and therefore the oxygon demand, 
the CO 2 production and the blood pressure. The air should be 
kept as still as possible. 

(c) Adminutrahon of Oxygen , — This is most valuable and 
particularly so m those cases showing anoxamia. It fails, how - 
ever, m exlicmely severe asphyxial eases and in milder eases 
\\here there is np anoxfomia but much dyspneea. 
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{d) Where circumstances permit, the outer clothmg of such 
cases should be removed after they have reached the open air 
and blankets substituted before the patients are brought to the 
Aid Post or dres*sing station. 

(c) Medical personnel transporting such cases should wear 
icspirators until gas no longer emanates from the clothmg. 

Frequent surprise inspection of mdividual’s respirators should 
be made by both medical and combatant officers. 

N,B , — Phosgene gas is formed by the action of a naked flame of 
acetylene on chloroform vaj)our. If this lUuminant is used in 
an operating room or tent, the products of combustion should be, 
if possible, led away by a pipe or chimney. 


Heat effects. 

312. The effects of heat gioup themselves mto four ill-defined condi- 
tions, generally described as . — 

Heat exhaustion, 

Heatstroke, 

Sunstroke. 

‘ Effects of heat.’ 

Heat exhaustion is also frequently termed heat prostration and 
heat cramp (amongst firemen). Other terms, somewhat loosely 
apphed to the more serious effects of heat, are : — Thermic Fever, 
Siriasis, Phcebism and Diathermasia. 

313. Aetiology. — The exact pathology of these conditions is not 
known, but roughly it may be taken that the severe forms of 
heatstroke occur in great heats with exposure to the sun (or 
perhaps furnaces) ; whilst the lesser forms of heat exhaustion 
occur m the presence of great heat without such exposure to sun. 
Other factors also are present and perhaps necessary. 

The relative amount of moisture m the air has a great*effect. 
Thus, Haldane’s experiments have shown that if the wet bulb 
thermometer rises to 88°F. m still air, or 93°F. m air movmg at 
the rate of 170 feet per mmute, or to 78°F. with leisurely work, 
some pathological effects appear and the temperature of the 
body begins to rise. (See section 322.) 

The effect of the humidity of the air is in relation to the sweat- 
mg, which is greatly decreased in a relatively high humidity, 
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and this acts by lessening the amount of heat loss and probably 
by the retention of certain deleterious matters which arc normally 
excreted m the sweat. Further auto-intoxication is probably 
also mduced by the increased metabohsm •occurring as the result 
of higher temperatures. The possibihty of thermic fever bemg 
duo to a germ infection has also been suggested. 

314- Heat Exhaustion. — This condition is a state of faintness > in- 
duced by heat and can occur in any climate It may do caused 
by wearmg unsuitable clothmg on a hot day ; ^ittmg near a fire 
or a ship’s boiler; bemg m an over-heated room, etc. Possibly 
'it IS due to excessive dilatation of skm vessels and non-escape of 
heat from the body. Weak pulse, pallor and often a cold sweat 
on the skm occur. Treatment consists in removmg the patient 
to the fresh air and a cooler atmosphere, dashing water on the 
face to stimulate but not to chill, and the use of stimulants. 

315. Heatstroke. — maximum dry bulb temperature of 110°F. 
and wet bulb temperature of 80°P. is approximately the danger 
hne when cases may be expected. It may occur either out-of- 
doors or under cover, and appears particularly to attack persons 
not in perfect health — men debihtated by disease, or suffering 
from actual disease, febrile or otherwise ; malaria, dysentery, 
onterica, kidney disease, etc. It also frequently attacks persons 
suffering from conditions such as over-eatmg, alcoholic excess, 
acidosis, mtestmal fermentation, and (a very common factor) 
constipation. Healthy men appear to be able to work under 
high temperatures provided they drink sufficient water to re- 
place flmd lost by sweat, and to dilute and eliminate the pro- 
ducts of metabohsm. 

The pathology of heatstroke is unknown, but appears to be 
associated with an arrest of the processes of the centres concerned 
with heat loss, for a marked feature in heatstroke is the dry hot 
skin and, until the skm of a patient begms to act again naturally, 
the danger is not passed. 

31 6. ^ Symptoms. — ^Preceding an attack frequency of micturition, gid- 

diness, drowsmess, etc., are seen. The chief characteristics of 
the attack are hyperpyrexia and a hot dry skin. Three forms are 
met with ; asph 3 rxial, paralytic with deep coma, and psycho- 
pathic with delirium and delusions and a tendency to smcide. 
Unconsciousness with flushed face, cyanosis, and distended vems, 
deepens gradually into coma. Convulsions are often very severe. 
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31 7» Treatment. — The temperature sliould be reduced to 102°F. by 
application of cold ; — baths, douches, friction with ice all over 
the body, and promotion of a free circulation of air. When thus 
reduced, cover ^vith* a hght blanket and prevent by warmth any 
further excessive fall of temperature. 

Venous distension often requires venesection, whilst convul- 
sions may be relieved by lumbar puncture. The bowels should 
be emptied by enemata and any underlying cause, e-y., malaria, 
also treated, piaphoretics or sudonfics appear to be valueless 
in restoring perspiration. 

Caution , — Fans should not be driven so fast as to check a 
gentle perspiration. 

318. Sunstroke. — The sotiology of this condition is unknown ; some 
have attributed it to an acute cerebral or cerebro-spinal con- 
gestion brought about by the action of the actinic or ultra- 
violet rays of the sun. Little value is, however, assigned to the 
use of non-actmic matenals, such as red cloth, for the hnmg of 
liclmets, etc. The onset is often very sudden, as if the patient 
had been struck down by the blow of a sandbag. In the diag- 
nosis of this condition, cerebral malaiia should ah\ays be excluded 
by blood examinations. Treatment is symptomatic and on the 
hnes of that laid down for heatstroke. 

Both heatstroke and sunstroke may have severe and permanent 
after-effects, impairmg mental efficiency. 

319. Effects of Heat. — ^Under this term are included cases of heat 
prostration, heat cramps, and febrile attacks which are often 
encountered m heat waves and m persons exposed for long 
periods to the sun. These febrile attacks, frequently designated 
“ ephemeral fever,” “ ardent fever,” “ sun fever,” etc., may be 
regarded as milder disturbances of the temperature mechanism 
considerably short of heatstroke, and occur m more or less 
healthy persons. 

Prophylaxis, ^ 

32(1. ((^) So far as possible troops should not be exposed to the sun 
durmg the hot hours of the day. 

[h) An ample supply of drmking water (at least gallons 
lier head per day) should be provided in the hot season. 

(c) Goggles, helmet, and spme pad, should be worn by all men 
exposed to the sun; helmets must be worn in single-fly tents 
and in the shade of trees, etc. 
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(d) No alcohol should be drunk between sunrise and sunset. 

(e) Tight clothing, especially at the neck, should not be worn 

Belts and coats may be discarded ; slnfts should be worn outside 
shorts or trousers when workmg or marching, and be left open 
at the neck. 

(/) Men suffeimg from constipation, headache, or fever, should 
report sick at hospital for treatment. The bowels should be 
kept regularly opeti to prevent auto-mtoxication. In hospitals, 
hand punkahs should be provided.®^ 

(g) The rate of marching should not exceed 3 miles per hour 
and any load should be carried towards the loins. Ventilation 
through the ranks is important. 

(7i) Avoid muscular fatigue, more especially with men who are 
obese or suffer from heart or^ung conditions. 

(i) Place no confidence in the wearing of red or orange-coloured 
clothmg as the “ actmic theory ” has now few supporters. 

(;) A dilute acid, e.p., vinegar and water, to moisten the face 
produces a sensation of freshness and stimulates the respiratory 
reflexes. 

(7;) Provision of ice and coolmg drinks when the wet bulb 
temperature approaches 80°P. 

(l) Avoid lymg down in any place possible to be exposed to 
the sun and never lie with the back upwards. 

(m) Heatstroke stations together with a drinkmg post should 
be estabhshed on hnes of march. The fpUowmg equipment per 
station has been found suitable , — 1 icc chest, 1 portable bath, 
4 hand fans, 2 khas khas tatties, 1 oharpoy, 3 water receptacles 
and stands, 6 chaguls, 2 enamelled mugs, 1 hypodernaic syrmge, 
1 thermometer, 1 Bhggmson’s syrmge, 1 bed pan, and res>6ra- 
tives, pitmtrin and digitalin. 


TFe^ and dry hvlh thermometer, 

321 . This consists of two ordmary thermometers mounted on a frame 
side by side, a short space between them bemg necessary. One 
of these has its bulb covered with mushn, and is kept constantly 
moist by being connected with a small vessel contammg water. 
The moisture is mamtained by capillary action of a piece of 
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cotton wick, which has been previously well freed from grease 
by bemg boiled m ether. The dry bulb gives the temperature 
of the air, whilst the*wet bulb, in consequence of the evaporation 
gomg on constantly from its surface, gives a lower reading. 

The difference between the two temperatures recorded, indi* 
cates the rapidity with which evaporation is proceedmg, and 
since evaporation is faster as the air is drier, tins variation is a 
measure of the dryness or moistness (otherwise humidity) of the 
air. If the air ts saturated with moisture, no evaporation goes 
on and the two thermometers wall record the same temperature. 

In frosty weather, the muslin covering and the water in the 
vessel will frequently freeze, w^ith the result that evaporation will 
not take place. In such an event it suffices to brush the frozen 
muslm over with cold water and allow tliis to freeze ; at such 
time evaporation wull be going on from the ice-suiface, so that 
it is equivalent to havmg a damp but unfrozen bulb. Occasion- 
ally m thick fog or durmg very damp cold w^eather the wet bulb 
may read higher than the dry ; the latter temperature is then 
to be taken as that of saturation. 

322. Relative humidity. — This is merely a convenient term used to 
express comparative dryness or moisture. Complete saturation 
bemg assumed to be 100, any degree of moisture may be ex- 
pressed as a percentage of this. Thus, if the relative humidity 
IS stated to be 71, it is meant that the amount of aqueous vapour 
present in the atmosphere is 71 per cent, of the amount which 
would be necessary to saturate completely the air at the parti- 
cular temperature and pressure at the time the readings were 
taken. 

In order to find the relative humidity, the use of a table 
which has been worked out from numerous observations and 
certain mathematical formulae, is necessary. Glaisher’s tables 
are generally used and the foUoiving is an abbreviated table 
which will suffice for purposes where exactness is not required 
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The reading of the dry bnlb thermometer is taken and looked 
for in the vertical column at the extreme right or left hand of 
the table. The number of degrees of difference between the 
wet and dry bulb rekdmgs is then taken and looked for m the 
uppermost or loweimost horizontal Ime of the table ; the figure 
given at the junction of the horizontal and vertical lines thus 
found, is the figure showing the relative humidity. 

The degree of saturation affects the amount of drying power 
left in the air and so affects the amount of evaporation from the 
surface of the body as sweat, and in this way affects the heat 
regulation of the body. It should be noted that the amount of 
moisture from sweat that can be seen on the skm is the result of 
two distinct factors : — 

(a) The amount of sweat secreted, which varies accordmg to 
bodily exercise, temperature oi the air, emotional states 
and various drugs. 

(h) The relative humidity of the atmosphere which is only 
another way of statmg the amount of drymg power of the 
an. Thus, if the relative humidity were 100 per cent., the 
air would have no drying power and sweat would pour 
freely from the skin. If, however, the relative humidity 
were low, 20-30 per cent., the drying power would be 
great and the skin would remain dry even during great 
exertion. 

Jaundice. 

323 . A condition due to a suppression of the normal flow of the bile 
This stoppage is caused by blocking of the ducts which may 
arise from : — 

(а) Mechanical obstruction by gall stones, pressure of new 
growths, wounds, etc. These causes require no further 
mention here. 

(б) Simple inflammation with swelling of the mucous membrane 
and plugs of mucus. This is a fairly common condition® 
in India and is due to extension of gastro- duodenal catarrh 
caused by indiscretions in diet, chills, etc. There is usually 
shght fever and a slow pulse. 

(c) Inflammations caused by some specific organism. There 
is at present considerable confusion over these conditions, 
but as some of them are undoubtedly infectious, they are 
of importance to the sanitarian. The following aceoui^^t 
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would seem to sum up present knowledge. There appear 
to be three main groups : — 

(i) Jaundice occurring in the course of various diseases, 
e.^., relapsmg fever, enterica, dysentery, malaria, black- 
water fever, bihous remittent fever (one of the forms of 
pernicious malaria). 

(li) Bacterial Jaundice which seems to be a more definitely 
diffeientiated bacterial infection of the bile tracts than 
the abo.e, and is apt to occur epidemically; p,g , 5,648 
oases occun'od m the South African War. It is prob- 
able that this is due to one of the coli group of bacilli. 
Bacilhis p'ote^is has also been thought to be the cause. 
In India and Mesopotamia the Bacillus paratyphosus A 
and B have frequently been isolated in these cases. 

(ill) Spirochcetal Jaundice , — This condition has apparently 
been described under several names ; i,e,, Weil’s disease 
Mediterranean yellow fever, Infective Jaundice, and 
Spirochsetosis recurrens. The Boyal College of Physi- 
cians have decided that it should be called Spirochcetosis 
icteroJicemorrhagica. It has been definitely shown to 
be due to a spirochiete which was discovered by Inada 
and Ido, two Japanese workers, in 1914. 

324. Mode of infection. — The method of infection of the bacterial type 
is probably exactly the same as for the enteric group of 
diseases ; flies being probable carriers of the germ to food from 
faeces and urine 

In the spirochsetal form the method is not known but the spiro- 
chaete has been found in the field rat and the latter is therefore 
suspected. In the excreta of patients the organL'im is found 
chiefly in the urine. 

325- Symptoms.—In the bacterial type the symptoms are largely 
those of enteric, usually fairly mild, with the addition of jaundice, 
and it may start with a rigor. 

In the spirochaetal form, pyrexia with jaundice on the 2nd to 
7th day, hiemorrhage from the nose, lungs and gastro-intestmal 
tract and a remission of temperature followed by a secondary 
rise, give an unmistakable picture. But milder cases occur in 
which the secondary rise and haemorrhages may be absent. 

326 Diagnosis. — (a) For the bacterial type, early blood culture and 
}ater, examination of faeces and urme. 
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(Z>) In the spirochsotal type, examine the blood durmg the first 
7 days, after which the organism is absent from the blood. This 

^ examination may be* earned out either by the dark-ground 
illummation method ; the Indian ink, collargoi or Congo Fed 
method ; or by staining with Geimsa, etc. By moculating the 
blood of a patient into a guinea-pig, the disease is reproduced 
and the organism can be recovered. From the 9th day the 
organism can be found in the urine after centrifuging. 

(c) The atropnfe test (see Section 301) has been used to diagnose 
mild cases from entenca. 

327. Treatment. — Salvarsan and allied substances have been found 
useless. Inada and Ido have pieparcd a serum which is being 
tried. 

Prophylaxis. 

328. In the baoteiial form, as for ciiterica. In the spirochsetal form, 
isolate patients for 6 weeks; disinfect and incmerate sputum, 
faeces, and especially mine for 40 days, durmg which time the 
urme contains the inlection. Rat destruction is indicated. 

Malaria. 

329. A disease caused by three or more species of the genus Plasmo- 
dium of the protozoa. The synonyms are numerous . — remittent 
fever, mtermittent fever, ague, marsh fever, paludism, jungle 
fever, Peshawar fever, terai fever, Dum-Dum fever, or simply 
“ fever.’’ 

There are three essentials in the causation of the disease ; — 

(i) The infective organism. 

(ii) The defimtive host . — certam species of the Anophehnas 
which constitute a sub-family of the Culicidse or mos- 
qmtoes. 

(m) The intermediate host : — man. ' 

Accumulated experience shows that man is not susceptible to 
any of the malarial infections of animals and that the thre^ 
(possibly four) human species of plasmodia can only exist in 
man as the intermediate host, and m certam species of anophehne 
mosqmtoes as defimtive hosts. 

330. Malarial plasmodia. — There are three species of human plas- 
modia, i.e. — 

(i) Plasmodium vivax which gives rise to bemgn tertian fever 
and has a non-sexual hfe cycle of 48 hours. 
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(u) Plastnodium falciparum, wbick causes UaaligUant iettiail 
tever and Las a cycle of 48 hours. 

(ui) Plasmodium malarice, which causes quartan fever and has a 
cycle of 72 hours. 

The claims of a fourth {Plasmodium tenue) to being a distmct 
entity are still unsubstantiated. 

P. mvax and P. falciparum are the common forms in India. 
The young parasite or sporozoit is admitted to the blood stream 
by the bite of an infected mosquito ; it enters a red blood cor- 
puscle and commences development. The mature parasite sphts 
mto numerous young ones or merozoits which burst out of the 
corpuscle and entermg other corpuscles commence a second 
cycle. The duration of each cycle corresponds to the attacks of 
fever, once the mfection is great enough to induce pyrexia. The 
settmg free of the young parasites into the blood stream coin- 
cides with the commencement of the paroxyms m the patient. 

331. The Mosquito.— For description see Section 205. In an in- 
fected mosquito the parasite occurs m the saliva. As the mos- 
qmto, preliminary to withdrawing blood into its stomach and 
possibly with a view to preventmg clottmg in the puncture- 
wound, mjects saliva when biting, the parasite at the same time 
gains admittance. The mosquito to become infective must have 
previously bitten man in whose blood the sexual forms of the 
parasite must be present. 

{332. Man. — ^The reservoir of infection is man and consists of persons 
who are m the active or quiescent stages of the disease, and 
others who by reason of a partial immunity to the lethal effect 
of the parasite and the fever caused by its toxms, are unaware 
that they are infected and so constitute ambulatory carriers 
The latter group forms the larger reservoir. 

333. Epidemiology.— To apply rationally the principles of preven- 
tion, it is essential first to understand the factors governing the 
origm, maintenance and explosiveness of malaria in a commu- 
nity. The three fundamental factors have already been men- 
tioned. Considering these broadly, if any one is absent, malaria 
cannot exist ; a logical sequence of this is that any campaign 
which reduces the size of any one of these factors tends to act 
beneficially in stampmg out the disease. The d^ree of reduc- 
tion necessary to effect any variation in endemicity, the factor 
or factors which may be attacked most advantageously, and the 
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choice of the many measures available against each factor, form 
a problem requiring for its solution the considered judgment of 
several experts and noji only that of the malariologist. 

Looking at the problem from another point of view, take first 
an inhabited district free from malaria but harbouring a specific 
anopheline. The introduction of the parasite into this district 
by the entry of infected human beings, leads to a spread of the 
infection and at first, in all probability, a mild or severe epidemic 
will occur among^ the susceptible inhabitants. 

Depending now upon the densities both of anopheline and 
human populations, and assuming these to be constant (in 
reality, they must fluctuate), an endemic rate of sickness will 
eventuate in time, W’lien the rate of cures (spontaneous or deli- 
berate by treatment) will be equal to the rate of fresh infections 
If the density of the anophelines be now increased, the endemic 
rate will rise to a higher level. 

These considerations bring out clearly several important points. 
Firstly, the necessity of guarding a susceptible population from 
the introduction of a foreign disease ; secondly, the import- 
ance of measurmg the endemic rate in an infected locality, as this 
indicates the chance of infection ; next, the object of orgamzed 
treatment to accelerate and multiply cures m the hope that 
these will rise m numbers above the numbers of fresh in- 
fections ; and finally the importance of preventing, if reduction 
be impossible, an increase m the mosquito population. 

Antimalanal measures, 

334. The problems of malarial prevention and the means of effecting 
this, are subjects too big to deal with in detail in this book and 
it must suffice to give a brief summary of the known methods, 
cliscussmg only those which are more applicable to field service 
conditions. 

Mosquito reduction, — (a) Larval — 

(i) Oiling — crude oil, kerosene, etc. 

(li) Drainage — gutters, ditches, gardens, marshes, etc, 

(ill) Cementing — Pools, holes m rocks, iorks of trees, bamboo 
slumps. 

(iv) Removal of vegetation — parasitic tree growths, weeds in 
gutters, ponds, drams, etf*. 
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(v) Introduction of natural enemies into breeding areas — 

Notanecta glauca , larvse and full-grown beetles of the 
DytiscidcB ; Fish ; — fresh and brackish water, — Genera 
Haflochilus, Panclmx, P oly acanthus ^ Therapon^ tanks 
and rivers, — Genera Chela, Bashora, Nuria, Wells, — 
Genera Barbis (smaller species) Haplochilus, Panthax, 
Bashora, Nuna, hill waters, — Genus Banlius, 

Note. — Surface weeds and debris must be cleared and large 
predaceous fish, e.gr., Murrel, Wallago, remroved ; whilst netting b^y 
fishermen must be prohibited. 

(vi) Screening of breeding loaters. — cisterns, wells, fire buckets. 

(vii) Treatment of ditches, streams, rivers — oiling, rough canal- 

ization, paving of beds, prevention ot inundations, 
(vm) Treatment of waste tins, chatties, 'jam pots, etc. — burial, per- 
forating, etc. 

(ix) Treatment of ponds — draining, oiling, filling m or deepen- 

ing. Ditching to lower the sub-soil water. 

(x) Afforestation or deforestation. 

(&) Adult — 

(i) Fumigation — sulphur dioxide, formaldehyde, country 

tobacco burnt with paraffin, pyrethrum powder, 
camphor and carbolic acid mixed and heated. 

(ii) Mosquito traps — kerosene tms, lamp-blacked inside, with 

hds. 

(lii) Netting, and destruction by hand. 

(c) Negative preventive measures — 

(i) Piping of water supphes. 

(n) Water-carriage system of sewage disposal. 

(ill) Prohibition of wet cultivation m vicmity. 

(iv) Prohibition of excavations, brick fields, embankment 

construction, etc. 

(v) Judicious relief of regiments and choice of their station. 

Protection of the healthy, 

(i) Maintenance of general health. 

(ii) Qumme prophylaxis. 

(m) Protection from bites of anophelines. 

(iv) Isolation of healthy from infected population. 
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Protection of the infected, 

(i) Segregation from healthy. — Treatment in mobquito-proof 
wards, isolation, dispatch to hill station. 

(u) Complete eradication of infection. 

Adjuncts to above, 

(i) The use of spot maps to indicate breedmg places and 

cases t)f mfection. 

(ii) Estimation of paiasitic and splenic indexes. 

(ill) Education — hterature, lectuies, placards, orders and im- 
position of hnes and penalties. 

(iv) Formation of mosquito biigades and gangs, and conti- 
nuity m tenure of all appointments mcludmg that of 
the directing malanologist. 

335. Oiling of pools, etc. — The object aimed at is to produce a thm 
film of oil on the ^^ater surface, which either annuls the surface 
tension of the water or deprives the larva of access to air or 
exerts a poisonous action on the larva. 

Whatever oil is used it should be non-volatile, otherwise the 
efiects are short-lassting. 

Heavy oil of a density of 0‘925 mixed with petrol m the pio- 
portion of 9 parts to 1, spreads uniformly and lasts longer than 
kerosene films. It is liable to kiU fish and clog the plumage of 
birds. 

The Panama larvicide is made as follows — 150 gallons of 
crude carboho acid of specific gravity not greater than 0*97 and 
contammg not less than 30 per cent, tar acids, is heated to 212®F., 
then 200 pounds of pow^dered common lesm are pouied in. The 
mixture is kept at a temperature of 212°F. Thirty poundi| of 
caustic soda dissolved m 60 gallons of w^ater are then added and 
the solution is kept at the same temperature until a perfect 
dark emulsion without sediment is formed. After the resm is 
added, the mixture is constantly stirred. One part of this emuP 
Sion to 10,000 parts of water is said to kill anophelme larvae 
m less than J hour. It is mixed with 5 parts of water and sprayed 
upon pools ; the addition of crude petroleum favours its spread 
upon the surface of the water. 

Crude petroleum may be used, about \ pint being required for 
every 100 square feet of surface ; the process should be repeated 
every two weeks. 


193 



MAliARU. 


This process is most suitable for stagnant waters as, if there 
IS an overflow, the oil is soon carried off. Constant winds are 
detrimental to the success of this measure as the oil becomes 
driven to one side. Slow runnmg streams, irrigation canals and 
ponds may be oiled automatically by fi:s:ed oil drips or floatmg 
buoys provided with drips. 

336. Larvicides. — Other larvioides that have been used in water not 
used for drmkmg purposes are: — sulphuric, hydrochloric and 
other acids, potassium permanganate, sufphate of copper, sul- 
phate of iron, perchloride of mercury, carbolic acid, anilin pro- 
ducts, or coal tar. All must be used in relatively large amounts 
to be effective. 

P 9 wdered cork has been recommended for wells. This acts 
both m preventing adults laymg their eggs m the water and also 
in suffocating any larvse present. Buckets splashed on the 
surface divide the film, which unites agam after the water has 
been withdrawn. 

The ordmary chlorination of water for drinking purposes has 
no action as a larvicide. One part of Chlorme in 10,000 parts of 
water is required before a lethal effect is produced. 

337. Fumigants. — Sulphur dioxide is probably the best and is used 
m quantities of 2 lbs. of sulphur to each 1,000 cubic feet of air 
space. Two hours exposure is sufficient to kill mosquitoes. 
Because of its deleterious effect on pamtmgs, fabrics, metal work, 
musical mstruments, etc., its use as an insecticide is limited and 
pyxethrum powder is substituted. This also is used in the pro- 
portion of 2 pounds per 1,000 cubic feet of air space, but the 
exposure should be 4 hours. As its insecticidal effect, is uncer- 
tam, it is necessary to sweep up and burn all the mosquitoes that 
have been stunned and are apparently dead after the fumigation. 
If all windows but one are darkened, the mosquitoes m seeking 
to find an exit from the fumes, are attracted to the light and 
most of these will be found stunned or dead on the floor close to 
the window* 

Camphor-phenol or camphophenique, prepared by rubbing up 
equal parts of phenol crystals and camphor, gives off dense fumes 
when moderately heated. These nse rapidly and diffuse slowly. 
Like pyrethrum, it stuns but does not mvanably kill mosquitoes. 
It does not taniish metals, rot fabrics or bleach pigments but it 
softens varnish* The fumes are irritating to the mucous mem* 
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bralies and may give rise to mild symptoms of carbolic poisoning 
in susceptible mdividuals. It is used m the proportion of 4 
ounces to each 1,000 cubic Icet of air space and the exposure 
should be for 2 hoift^. If overheated, it takes fire when its 
culicidal action is lost. 

Goimsa’s spray consists of 480 grammes of pjTcthrum tmeture 
(20 parts powdered pyiethrum blossoms to 100 parts alcohol), 
180 grammes of odourless potash soap and 240 grammes of 
glycermc. Before use it is diluted vith 20 times its own v eight 
of "water and is then used as a spray. 

338. Maintenance of general health.— The chief pomts, in the 
prevention of malaria, arc: — (a) p)xjieHton from ihc bUn, This 
ap]ihes not only to the healthy but in particulai to the mfected, 
who appear to be more liable to hcatstioke and cficcts of heat. 
(h) Wmking h iirb — w^hcre feasible, rcicdle should not be before 
5-30 A.M. and w^oik should not commence before 7 a.m.. break- 
fast being eaten m the inteivaL Where possible, the principal 
meal of the da;s should be at the tea hour, with a light mid-day 
meal. 

(c) Clothes — chill after exercise and m the cool evenmgs should 
be avoided. 

339. Quinine prophylaxis. — Innumerable methods of carrymg out 
quinme prophylaxis have been advocated : best known are : — 

(a) Celli 6 ^nithod , — 3 grains of qumme each mornmg and each 
night. 

(b) Bertrand s method. — Tw’O consecutive doses of 5-10 grams 
everj^ seventh or eighth day for bemgn infections and two 
consecutive doses of 10-15 grams every third and fourth 
days where mahgnant tertian mfection is prevalent. 

(c) Ziemamds meth<^, — 15 grams every^ fourth day, 

{d) Nochfs method. — 12 grams on two successive days of each 
w^eek m divided doses of 2-3 grains. 

(e) Koch^s method. — 15 grams on the tenth and eleventh days. , 

(/) Casteltam^s method. — 5 grams daily and a double dose once 
a week. 

Opinions are very divided as to the efficacy of quinine pro- 
phylaxis and it is sufficient to say that under field service con- 
ditions in mtensely, malarious countries, the experience of the 
Great War has been that it should rank low in the list of 
measures that may be enforced. 
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340. Protection ftom bites. — llie measure which affords the longest 
protection is the provision of mosquito curtains for use at night. 
The mesh of nettmg should not be less than 18 strands to the 
linear mch , mosquitoes can pass thiough a mesh of 15 strands. 
The weft and warp should be knotted, otherwise the least scratch 
draws them apart and leaves a hole. Bell-shaped and Unte d^abri 
patterns are not as satisfactory as rectangular nets, which are 
less liable to allow the hands and arms to touch the sides. 

When issued to troops, all ranks should be mstructed in 
the pioper method of their use. They should be in position ready 
for use before sundown, when contamed mosquitoes and holes 
in the netting can better bo detected. All nets should be mspecbed 
daily by a company or platoon officer. Holes should be darned 
and not gathered up. Mosquito nets can often be hung from 
wiles stretched across a loom as efficiently and more economi- 
cally than if separate poles are used for each bed. Bor special 
cpnditions, special patterns may be requiied, e.g.y bivouac nets 
linings for circular tents, etc. 

Windows, doois and even rooms may be protected with wire 
gauze or cotton nettmg. 

Electric fans and punkahs are credited with effecting a 60 per 
cent reduction of mosquitoes in a room. The use of hand 
punkhas and the constant movement of the exposed parts of the 
body dimmish the chances of bemg bitten. Veils, particularly 
for men on evening and night guaid duty, are very useful in 
protectmg the neck and face. 

Much can he done to reduce the risks of bemg bitten by avoid- 
ance of infected locahties and unprotected mstitutes, especially 
from one hour before sunset to one hour after sunrise. In the 
same way, workmg and meal hours should be fixed at appro- 
priate times. Walls, clothes, curtams, bed spreads, etc., should 
not be dark-coloured. 

Finally, mosquito repellents may be used on the uncovered 
parts of the skm. Neal recommends the use of Epsom salts. 
A solution of this is made by dissolvmg 1 ounce in 10 ounces of 
water ; this is washed over the skin and allowed to dry. Of 
volatile substances, spirits of camphor, oil of pennyroyal, oil of 
peppermint, cinnamicaldehyde, safrol, menthol, eucalyptus, 
turpentine, vinegar and oil of citronella have all been recom- 
mended. Citronella oil, pure or mixed with carbolic acid, though 
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frequently used, is inferior in lasting power to oil of cassia, oil 
of cloves, or good quality oil of sassafras. A preparation known 
as Bamber or bamber-green oil is made up as follows : — 

Oil of Citronella . . 1 part or 1} parts. 

Coconut oil . . .2 parts. 2 parts. 

Kerosene oil . . 1 part 1 part 

Carbolic acid to make 0*5 per cent. 1 per cent. 

Another liquid preparation has the following formula : — 
Menthol, 1 dram ; Turpentine to 1 ounce. The same ingredients 
can be made into a paste as follows : — Menthol 1 lb., Turpentine 
1 lb., Pulv. saponis 10 ounces 

341. Isolation of healthy. — In a malarious district the fact of 
malaria must be almost the chief consideration in choosing the 
site for a camp. Valleys, ravines, the neighbourhood of rivers, 
streams, lakes and marshes, the proximity of woods or extensive 
undergro^vth, and the vicimty of occupied native villages must 
all be avoided. In valleys, camps m the foot-hills are parti- 
cularly liable to malaria attack. 

Camps or quarters for civil labour personnel, employees of 
contractors, etc., should be sited at least I mile in a straight 
Ime from any camps or quarters for troops. 

In the case of muleteers, labourers, etc,, attached to units, 
their camp should be on a site distinctly separate and as far as 
possible from the camp occupied by troops 

342. Determination of the Splenic index. — As many children between 
the ages of 2 and 10 years should be selected. Young babies 
and youths should be omitted. Results should be tabulated 
as follows : — 

(i) Spleen not palpable. 

(ii) Spleen palpable or one finger’s breadth below costal margin. 

(ui) Spleen two to three finger’s breadth below costal margm.* 

(iv) Spleen a hand’s breadth below costal margin. 

(v) Spleen to umbihcus or beyond. 

Sanitary officers of divisions, areas, etc., will find that the making 
of spot maps is of value for initiatmg and supervismg anti- 
malarial measures, and all information collected under this head- 
ing should be forwarded to them as soon as possible. 
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Mediterranean Fever. 

343. A disease caused by the Micrococcus melitensis. Synonyms are 
Malta, Undulant, Gibraltar, Neopolitan and Cyprus fever ; 
febris sudoralis (from the mght sweats) ; Mediterranean phthisis 
(from the bronchitis, anaemia and mght sweats) ; Melitensis 
septicaemia and Pebris mebtensia. 

Whilst principally known in the Mediterranean area, this 
disease is widespread and is known to occur in India. It may be 
regarded as food-borne, and almost entirely <by milk and any of 
its products, e.< 7 ., butter, cheese, etc., since sourmg of milk does 
not destroy the germ Infection Jby dust mhaled, and through 
a skin wound, may occur but is rare. There is a strong pro- 
babibty that it may also be transmitted by sexual intercourse. 
There is no evidence of mfection by insect bites but flies can 
almost certainly convey the germ to foocL The goat and goat’s 
milk are the principal agents in spreading the disease. 

The micrococcus is one of the smallesi pathogenic cocci. It 
occurs principally in the blood and is excreted freely in the 
urine and ffeces. It is very resistant to drying and persists in 
dust for long periods. Infection has been common amongst 
laboratory workers. 

344. Symptoms. — These are very numerous and not very charac- 
teristic, especially in the early stages, so that the disease is 
usually diagnosed as typhoid or phthisis, etc., until the pro- 
longed undulating nature of the temperature becomes manifest. 

The cycle of the attacks takes about one month, i.e., about 
10 days with a step-bke rising temperature, a few days with 
sustained pyrexia, 10 days with step-line falling temperature, and 
then a few days’ interval. There is a daily morning remission 
and evening rise ol temperature accompanied by sweating. 
Relapses are numerous, the disease often lasting for neaily a 
year. 

34J5. Diagnosis. — This is difficult in the early stages unless a blood 
culture is done. This is a marked instance of the importance 
of always taking a blood culture m any febrile case immediately 
that negative examinations for malaria have been obtained In 
any prolonged fever in which the diagnosis is doubtful, alwa 3 S 
thnk of Mediterranean fever. 

346. Treatment. — ^This is still largely symptomatic. Recently in- 
travenous injections of 6-10 c.c. of a 6 per cent, solution of 
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Kehibaum’s starch have been recommended. and sero- 

vaccmes have been tried, but the most promising results seem to 
have been derived from the use of autogenous sensitized vaccuies. 
[)See Sections 421, 422 ] 


Prophylaxis, 

347, (a) Careful disinfection and destruction of the excreta of all 

patients, especially the urme, the methods being those for enterica, 
cholera, etc. 

(b) Issue condensed milk in lieu of all fresh milk, where 
possible. 

(c) Failing this, boil all goat’s milk before use ; and loll and 
incmerate or deeply bury all infected goats. 

(d) Isolate human earners when found. 

Oriental Sore. 

348- A cutaneous lesion ciu^ed bv the Leiakmania tropica, Synony^ms 
are : — Delhi boil, Aleppo sore, Baghdad boil, JVontier sore, and 
Cutaneous Leishmamasis Of pyogenic origm and having no 
relation to Oriental sore are Veldt sore, Trench sore, Nile boil 
and Bucharest sore. 

The condition is caused by an infiltration of the corium and its 
papillsB with plasma, lymphoid and large phagocytic cells, the 
last packed with Leishman-Donovan bodies. It is probably 
contagious from case to case and also from dogs which suffer 
from this disease. Possibly it may be transmitted through 
the laundry but recent work suggests forcibly that infection is 
inseot-bome and by means of insect bites, as sores occur with 
much more frequency on exposed parts of the body. Sandflies 
especially are suspected The virus is not inoculable through 
the unbroken skin. An attack produces a somewhat prolonged 
immumty. 

349. Symptoms. — Oriental sore commences as a small red papule like 
a mosquito'bite, which persists, and ultimately the blind boil ” 
breaks down mto an ulcer. It usually takes 3-4 months to arrive 
at this stage ; then, after about a year, healmg eventually occurs. 
As the disease is auto-inoculable, there are usually two or more 
sores. 

350. Diagnosis. — Suspected sores should be examined microscopic- 
ally Pus or verapmgs from granulations stain well with Leish- 
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man’s or Geimsa’s stain. Better results are obtained by puno- 
turing the unulcerated margin of the sore and making a film 
from the serum which exudes. The parasite is characterized by 
havmg two nuclei winch must be seen before a diagnosis can be 
positive. 

Cultures of the parasite can be made m Novy-MacNeal-Nicolle 
‘ medium consisting of blood, salt, and agar. 

351. Treatment- — Tartar emetic iotravenous injections are a specific. 
2-10 o.c. of a 1 per cent, solution m sterilized saline may be 
given daily for 4 or 5 days. 

Carbon dioxide snow applied locally is usually curative. 
Potassium permanganate may also be apphed locally, at first 
pure and then as a 6 per cent, omtment for 2 applications ; it 
is however extremely painful. 

Salvarsan and alhed drugs are useless. Severe cases of ordi- 
nary pyogemc^ boils which are very common in the tropics and 
often cnpphng, should be treated with vaccines. Stannoxyl, a 
lead-free preparation of tin and its oxide, has been reported to 
have met with great success. The drug is admimstered orally 
in tablets weighmg roughly 0*26 gramme, 4-6 tablets a day. 

Prophylaxis, 

352. Prophylactic measures directed solely agamst oriental sore will 
rardy be necessary ; as, however, wounds and abrasions on field 
service are a cause of inefficiency besides involving risks 
of tetanus, it should be impressed upon all men that early treat- 
ment and protection are essential. Actual oriental sores must 
be kept covered, and touching and scratching them be avoided. 

Where troops are affected in appreciable numbers, attention 
should be paid to fly nuisance, and the wearing of shorts, etc., 
which expose the skin, may prove to be an important factor and 
need to be discontinued. 


Plague. 

353. A disease caused by the Bacillus peshs. This disease is primarily 
one of rodents, especially of rats, but many other animals may 
be affected. Mice, guinea-pigs, the donkey and monkeys have 
at times been found infected, whilst the marmot, mongoose, 
squirrel, bat, jerboa, etc., are all highly susceptible. It is possible 
that all domestic animals may suffer but for practical purposes 
yjvts are the most important. 

800 



PLAGUD. 


i^'or BAnitary purposes the disease* excepting the pneumonic 
form, can be regarded as non-contagious. For its transmission 
an intermediate host for the bacillus is necessary and this is 
provided by blood-sijckmg insects. The commonest msect is the 
rat flea (see section 228), but the bed bug has been found to 
oontam B, 'peahs and possibly any blood-sucking parasite can 
transfer infection from man to man. The likebhood, however, 
of the transmission of human plague by bugs, bitmg under 
natural conditions, is small. 

The grey ratW as norgcctciis appeal's to be chiefly affected and 
the particular variety of flea prmcipally concerned piefers this 
variety of rat. Fleas, however, will not remam on a dead 
body and so they migrate, when a rat dies, to the nearest host 
which may be the black rat Mus 7fittas. The latter rat is the 
one most commonly associated with man. After this rat 
becomes infected and dies, the fiea^ then desert and may be 
driven to attack man in search of food. 

The bacillus grows m the stomach of the flea and, by multi- 
phcation, occludes the chmentary canal at the entrance to the 
stomach. Fleas in this condition are not prevented from sucking 
blood as the pump is in the piiarynx, but they only succeed in 
distending an already obstructed cesophagus, and on cessation 
of the pumpmg act, some of the blood, along with bacilh, is forced 
back mto the wound (See also section 230.) 

Cold weather diminishes the incidence of plague because fleas 
flourish only in warmth. A moderate temperature with high 
humidity favours plague. 

354. Symptoms. — There are four forms of plague, i.e., Pestis minor, 
bubomc plague, septicsemic plague and pneumomc plague. 

Pestis minor is important as cases are ambulatory and so are 
liable to be easily missed. The disea^ may then be widely 
spread. When there is any suspicion, a vesicle oj 7 ,u=tul.'^. which 
may occur at the site of infection, should be -M.ghi ’(>> and, if 
found, exammed bactenologically. The illness and symptoms 
are mild. Such cases are few. 

Bubmic plague , — In this condition the patient is very ill. 
Buboes or hard enlargements of the glands occur, and are 
usually situated in the groin or axilla. Later on, the buboes 
break down and discharge* 
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SephccBmic plague has no chaiacieristic symptom. It arisefe 
by extension of the bacilli from the lymphatics into the blood 
stream. 

Pneumonic plague , — ^The presence of desperate lUness, evidently 
pulmonary, with relatively few signs and profuse watery blood- 
tmged sputum unlike the rusty sputum of pneumoma, is strongly 
suggestive. A sudden acute epidemic of fatal pneumoma should 
mvariably arouse suspicion of plague. 

355. Diagnosis. — ^The importance of early diagnosis cannot be over- 
estimated and whenever the shghtest suspicion of plague arises* 
laboratory exammations should be made. 

In pestis mmor, smears should be made from any vesicle or 
pustule and, if necessary, of gland juice obtamed by plungmg a 
hypodermic needle mto any suspicious glandular swellmg. 
fSimilarly m bubomc plague gland juice should be exammed. 
The baciUi are very easily stamed with Loefiler’s methylene blue 
or dilute (1 m 10) Carbol fuchsm, when they are seen as bi-polar 
bodies. Another good stain is Carbol-thiomn blue applied strong 
for 20-30 seconds and washed oh with water. It should be noted 
that broken-down buboes may not give bacilh in smears, other- 
wise plague IS almost the only bacterial disease in which the 
organism is found easily by this method. 

In pneumomc plague, on stainmg smears of the sputum, 
abundant bi-polar bacilli will be seen. 

Fmally, it should be remembered that mixed cases of plagUe 
and relapsmg fever occur. 

356. Treatment. — This is largely symtomatic. For the use of anti- 
plague serum, see section 4r23i 

Prophylaxis, 

357. Personal. — The distinction between pneumomc and other forms 
of plague may here be borne m mmd. In the pneumomc form 
the disease is mtensely contagious from the patient’s sputum, 
which is constantly bemg expectorated as fine particles durmg 
coughmg, and thus infects the air of the room. In the other 
varieties transmission is entirely by the flea (or other insect). 
In any case patients must at once be strictly isolated and all 
contacts rigidly quarantmed. The patient’s bed, bedding, cloth- 
ing and other material which could harbour the flea, should be 
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destl^oycd or disinfected and every means taken to free his 
person from all fleas, lice, pediculi, e c. 

All attendants should wear putucs oi gum boots, leather or 
rubber gauntlet gtoves and overallo. The use of pesterme both 
for the patient and attendants is advisable. This is made by 
dissolvmg 1 part of sofr soap in 5 parts of hot water and then 
gradually stirrmg m 20 parts of warmed kerosene. It should be 
apphed freely. In clases of pneumonic plague, m addition, a 
complete mask for the face is essential. An anti-gas mask 
would usefully serve this purpose. 

The clothmg, beddmg, etc., oi contacts must be thoroughly 
disinfected and quarantine strictly mamcained for 10 days, durmg 
wluch period the contactc sho«ild be rendered entirely vermin- 
free. 

Convalescent patients must be isolated for one month. 

Anti-pligue inoculation to protect the commumty is now 
used with definite success. Two principal forms are Haflkine’s 
vaccme and Yersin’s seium, the latter bemg used only for 
curative purposes and then is of doubtful value (tee section 424)^ 

358. Genaral. — The question of plague prevention is too large a 
one to discuss here fully. Briefly it may be said that measures 
depend on the followmg : — 

(a) Knowledge of plague endemicity and the seasons of out- 
breaks. 

ih) Special construction of dwelhngs, granaries, go-downs, etc. 

(c) Early notification of rat epidemics. 

(d) Destruction of rats by traps, poisons, etc. 

(e) Avoidance oi dead rats and their careful disinfection. 

(/) Early detection of the disease m man, in particular the 
pneumomc form. 

h) Isolation of the sick and strict segregation of suspected 
oases probably infected from the same source. 

(e) Preventive mooulation. 

Avii-mt measures. 

859. When an epizootic of plague among rats is suspected, dead rats 
found should be examined lor evidence of plague* To prevent 
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personal infection, great care must be exercised m collecting dead 
rats, as it is after death that the fleas quit their host and seek 
a new one. Therefore on approaching a dead rat, the ground 
around the latter should be drenched^ with 6 per cent, cresol 
solution or other disinfectant thrown from a bucket, and then 
the rat should be picked up with tongs, pitchfork or other imple- 
ment. Place then m another bucket of disinfectant and press 
down below the surface. After a few mmutes it can be removed 
and examined. 

360. Post-mortem signs of plague in u rat. — The folfewmg arc the most 
characteristic signs : — 

(i) Cutaneous. — Sub-cutaneous congestion (pmk skm and toes), 
oedema, sub -cutaneous haemorrhages of various sizes, some- 
times quite mmute {? flea-bites). 

(ii) Lymphatic system. — Buboes — hard, caseous centre, matted, 
surrounded by ha3morrhages and oedema. Situations : 
sub-maxilhary and cervical, mgumal, axillary, posterior- 
axillary, pelvic. 

‘ (xii) Abdominal. — Spleen — enlarged, moulded, may be conge&ted, 
covered with minute ■white necrotic specks. If rat dies m 
later stage, or if recently recovered from acute attack there 
may be small splemc abscesses (■with virulent B pestis in 
pus), also signs of recent perisplemtis, and adhesions of 
spleen to viscera and abdommal wall. 

Liver. — ^Hard, moulded, waxy surface (as if covered with 
thin film of oil or grease, not water), very friable, granular^ 
covered with mmute necrotic specks. (Very characteris- 
tic). 

(iv) Thoracic. — Lungs — pleuraPefilusion (very common and very 
suggestive), mmute pulmonary abscesses (very rare). 
Heart — Pencardial efiusion, congestion. 

(v) Bacteriological test. — B. pestis. — ^Present m spleen, liver, 
heart blood, bubo, etc. If there is much decomposition, 
heart blood and bubo may remam free from' putrefactive 
organisms longest. B. pestis must be distinguished from 
pseudo-tubercle, chicken-oholera, hog- cholera and a fe’W 
others. 

On Agar, growth is slow and is translucent, slimy and sticky, 
the film being even and like groimd glass. 
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On Broth, T^hon groToi for over ten days and not disturbed by 
the slightest vibration, stalactites will be seen This is 
almost diagnostic of plague but is also given by pseudo- 
tubercle. * 

(vi) Biological test , — The most certain test for the presence of 
B pestis m a putrid rat, in which plague otherwise could 
not be recognized, is by rubbing a httle of the rat tissue 
(spleen or blood or bubo, etc.) mto a small roughly shaved 
and bieedmg surface of the abdomen of a guinea-pig. 
The guinea-pig dies of plague in 3 or 4 days as a rule. 

Note. — The above is a classical picture and aH signs are rarely 
present simultaneously. As a rule only 2 or 3 of the above signs 
are distmctly picsent at the same time, but when present they are 
a more certam means of diagnosis than a mere miscroscopic 
examination, e&pecially m a semi-putrid rat. With a httle 
practice, it should be possible to detect a plague- infected rat 
when the appliances of a laboratory are not available. 

Negative signs — The only signs that may contra-indicate the 
presence of plague are ; — 

(1) A small, tough, flabby spleen. 

(2) A small, tough, flabby liver. 

(3) Healthy appearance of pleura and pericardium. 

Where these are present, the rat has probably not died of 
plague. 


Summary of emergent anti-plague measures ayid instructions for mahing 
and laying Poison Baits pr Rats, 

361. (i) Origin of Infection of the first cases reported in an uninfected 
area . — The incubation period of bubonic plague is 1 to 14 days 
(usually 3 — 5), and the infected r.at flea may have remained abve 
4 or 5 days previously. Therefore trace ongm of infection, if 
possible, to some kno^vn epizootic area within the period of the 
past 3 weeks, or inquire for other suspicious cases of rat mortality 
which would indicate a new epizootic area — Classify a case 
accordingly as Imported or Indigenous, 

(ii) Outline of Actim to be tahen , — ^When presence is estab- 
lished — or even suspected of an epizootic of plague amongst rats 
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in a hitherto uninfected area — notify it, and take action imme- 
diately on two distinct hnes : — (a) and (6) — 

(a) Protectim of individuals — immediately exposed to infected 
rat-fleas (^) hy evacmtion — the bes"t and most certam (^^) 
by iTWCulation, (iii) by protection from infected fleas — and 
what IS synonymous, recently dead plague rats. 

(5) Protection of the community — by checkmg the spread of the 
epizootic — chiefly by means of rat destruction. Note. — 
The epizootic spreads by three methods : — (^) by direct 
contiguity, like an ulcer ; {ii) by the formation of new foci, 
Le*, fleas (rarely rats) conveyed to a distance in luggage 
or olothmg ; {iii) by an entire epizootic amongst rats on 
a ship. Take suitable action against each. 

(ni) General Principles of Bat Destruction — Poison baits are by 
far the most convenient and economical, and probably also the 
most eflective means of bringmg about a rapid reduction in the 
rat population. 

Traps, when available, should also be set. They vary greatly 
in efficiency — an excellent pattern is the Wonder Trap (French 
pattern), but, of whatever make, the flaps should be operated by 
a light counterpoised weight and not by a spnng. They are 
more suitable (when used contmuously and properly set and, 
baited 2 or 3 times a week) for keepmg the rat population reduced 
when once this has been eftected by the use of rat poison. 

Bat destruction for checking the e33^2oo^^c.-^Although, in its 
early stages, an epizootic area is comparatively limited and cir- 
cumscribed and spreads only very slowly m all directions, never- 
theless inf ection will always have extended considerably further 
than the occurrence of the last human cases or plague rats would 
appear to indicate. Therefore, m order to check the spread of 
an epizootic focus, always lay baits at least 200 or 300 yards 
(and m open spaces up to 600 yards) heyond the spreading edge 
of the epizootic area. 

Bat destruction in anticipation of infection. — The above deals 
with infection at its source ; certain uninfected places might also 
be baited, in the same way, m anticipation of their becoming 
mfected, e.^., {a) where mfected fleas may have been imported 
m luggage or clothing (e.^., where an imported plague case has 
been living — see heading (1), (6) if locality be highly rat mfected, 
(c) if extensive trade with infected area or place of pilgrimage, 
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{d) places which for other reasons il. might be desirable especia% 
to protect 

Rat destruction in anticipation of infection by the “ Clayton 
Process ’ or by baitmg, is specially applicable to ships, “ river- 
boats," barges, etc., befoie these leave an infected port for an 
uninfected one. When an e 2 )i 200 tic on a ship is known to 
exist, landing cargo m lat-infested places will almobt nivariably 
lead to infection of the poit Therefore in such cases land 
cargo, if jiObSible, only m an isolated and rat -free locahty, 
‘-l^'c'^iahv set aside previously for the purpose. Bait the area 
10 M-d tin-' as a special piecaution. 

Rat deshvctioii for the cmdicatioa of infection — ^In dealing with 
an epizootic, one baitmg lo not suidcient, but tins should be con- 
tinued m an mlected area at mter\ als of about a w cek, till a full 
month has elapr»ed since the last case has occurred or plague rat 
found m that area In the oif-bcason (difleimg in diherent 
jiaits or tlip^ coautry), infection, es^ieeially if recently commenced 
111 a laigf rat-i.ifest« cl to^vn, sometimes persists till the following 
plague bcasoii, ?.c.. for three months or more, without shewing a 
single case of plague rat in the mteival. In such instances, 
baitmg should be continued thouglioat the w’hole period, for at 
that season alone (with nature's assistance) is there any chance of 
completely eiachcatmg plague infection by artificial means. 

(iv) Poison Baits. — Mate'iinl foi Batts. — The best composition 
for Mus rattus has been found (after considerable research in 
India, which is as yet mcomplete) to be as follows : — 

Boi 2,400 Baits — 

Barium Carbonate [no other Barium salt] . 1 lb. 

Flom' made from the gram which constitutes 
the staple food of the locality . . .3 lbs. 

i\Iix poison and fiour thoroughly, and then make mto a stiff 
paste with water. Divide the mass, mto about 2,400 baits, each 
the size of a hazel nut and loli mto pill form Clean hands and 
dishes are necessary to avoid impartmg extraneous taste and 
odour to the baits, w^hich may dimmish their attractiveness. The 
baits should be made fresh daily. The addition of such sub* 
stances as meat, fish, cheese, sugar, fats, condinlents or salt as a 
flavourmg to dough made of flour or w^ater, does not in any way 
render the mixture more palatable and attractive to the rat. 
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S'lihshtutes, — The composition of these baits sljould not be 
changed without good reason : but two ounces of arsenic may 
be substituted for 1 lb. of banum carbonate. 

Prepat ahon and laying of Baits. — This should be earned out 
systematically and ^^ith gieat caie, beyond the reach of children 
or domestic animals. For the initial baiting use a proportion of 
from 15 to 20 baits tor a room the size of an E. P. tent and from 
5 to 10 for subsequent baitmgs*. In addition, bait gardens and 
compounds where lats are likely to be found, particularly just 
above high W’atcr mark on rivers and creeks. 

At the time of baitmg close all sources of food supply of the 
rat as far as possible, and then lay baits principally m all places 
associated with the food or water supply, of man, % e., where 
food IS stored, cooked, eaten oi thrown away and where water 
IS obtained, or where it is used for washing or irrigation pur- 
poses. 

(v) Flea JDestruekon. — In addition to the above, infection may 
be prevented from bemg conveyed to new, unmfected areas by 
flea destruction. 

Before removmg kit or merchandise from an mfected to a 
plague-free area, always open and spread m mid-day sun (if a 
temperature of over 120°F.) for one hour and failmg that, put 
in a box (rendeied fairly air-tight with pajier and paste) m an 
atmosphere saturated with petrol vapour. Kits do not remam 
infected mdefimtely. If no rats are present, infected fleas will 
probably not live more than 5 or 6 days, and m hot weather 
barely one or two days without food 

(vi) 'Hole %n Conclusion. — (a) Conditions, climatic or other ‘ 
wise, influencmg the spread of plague, vary so greatly at diflerent 
seasons of the year and m difl^erent locahties, that measures 
which might be unnecessarily strmgent on some occasions would 
be quite inadequate on others. Considerable judgment and dis- 
cretion should therefore alwaj^s be used m dealing with each 
case. 

(6) That attempting to check the spread of an epizootic in its 
early stage by immediate rat destruction is the most important 
and urgent of aU anti-plague measures. 

(c) For rat destruction the liberal and systematic use of poison 
baits is probably the best means of brmging about a rapid reduc- 
tion in the rat population. 
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(d) That infection amongst the rats will probably have spread 
considerably beyoaid the area m which plague rats and human 
cases have already been found. 

(c) That infection amongst the rats persists for several weeks 
(in the oS-season perhaps for 2 or 3 months) after the last plague 
rats or human cases have occurred. In carrymg out rat destruc- 
tion operations with the view of eradicating mfection, it is all 
important that these pomts and particularly the latter (iv) and 
(v) should always be borne in mmd. 

Pyorrhoea Alveolaris, etc. 

362. Affections of the teeth and gums are the cause of a considerable 
amount of disability among soldiers. There are tliree principle 
conditions to which preventive measures should be directed ; 

/.e. — 

Dental caries. 

Pyorrheea alveolaris. 

Tartar. 

The above is probably the order of their importance in relation 
to ef&ciency. 

363. Dental caries. — This is an extremely common condition among 
European soldiers and is not infiequent among Indians Where 
it occurs it often leads to loss of teeth through extractions. 
Simple caries of the teeth seems to be of little consequence m 
itself and is not proved to be a cause of dyspepsia, ansemia, or 
other troubles. Loss of teeth is also of httle account up to a 
certam pomt. 

As a general statement ix> may be said that so long as 4 pairs 
of teeth oppose each other, no lU effects seem to follow, and that 
i7here fewer teeth oppose than this, artificial dentures are ii^i- 
catfed ; each case must, however, be dealt with separately and 
the decision naturally rcstb with the dental surgeon. 

Dental caries causes inefficiency when it gives rise to tooth- 
ache and alveolar abscesses. The foimor leads to loss of sleep 
and frequently also to dyspepsia through the hurried eatmg of 
food In either of these cases on field service it is best to extract 
the tooth. This especially apphes m the case of alveolar abscess 
and there are no grounds for the superstition that a tooth should 
not be extracted^ whilst a^swellmg or abscess exists. 
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364. Pyorrhcea alveolaris. — This name indicates an advanced stage 
of chronic gingivitis which starts marg^ally Later, the gum 
separates from the t oth and leaves pockets, which become 
septic and exude pus o The causative organism is not definitely 
known but appears to be most probably a leptothrix which 
throws ofi fusiform bodies similar to and perhaps identical with 
Vincent’s organism. Frequently a spirochsete is also found. It 
is worth notmg that an amoeba, Entamceha ginqimhs^ has been 
found m some cases and, m association with this, there has been 
found m the faeces a small form closely lesemblmg Entomceba 
m%nuta which may give rise to an erroneous diagnosis of 
dysentery. 28 

Pyorrhoea alveolaris may cause teeth to be lost as the result 
of separation of the gums and loss of vitality of the tooth. 
Tenderness of the gums and looseness of teeth mduce boltmg of 
food and give rise to dyspepsia, Theie is some evidence that 
rheumatism is caused by this disease, whilst anaemia, debihty 
and many other conditions have been attributed to it 

365. Tartar. — This is a calcareous deposit which forms on the teeth 
at the edge^of the gums and by its accumulation s eparates the 
gum from the teeth This leads to looseness, tenderness and 
eventual loss of the tooth Tartar is caused by the growth at 
the edge of the gum of a leptothrix in whose branching network 
the calcareous matter is deposited. 

Prophylaxis. 

366. From the above descnptions it will be seen that the prophylaxis 
of these conditions is summed up in keeping the mouth free from 
all septic foci. Decaying food must not be allowed to collect 
between and around the teeth. Men should be encouraged to 
clean their teeth frequently ; after meals is the correct time and 
more particularly after the last meal of the day. Spaces between 
the teeth can be cleared of food debris by insertmg cotton or 
silk thread, the folded edge of a piece of paper, or tape, and 
gently drawing to and fro. Bubbmg the gums and teeth with 
the finger and salt is probably more efficient than using a tooth- 
brush as pockets in the gums are massaged and a healthy circu- 
lation stimulated. 

Canons teeth should be filled or extracted and attention should 
be paid to all this at camps and depots before the men go oa 
active service. 
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367. Rabies Tnll be cqmmon in practically any area occupied by 
tbe Army in the field. All dogs, therefore, in the vicinity of the 
troops ought, as far as it is possible, to be kept under supervi- 
sion. 

When a soldier has been bitten by a dog or jackal, Pasteur 
treatment is mdicated when : — 

{a) The do*g is considered to have rabies, 

(6) Thedogisunkno\\n and disappears after having bitten the 
man. 

(c) The dog is killed or dies mthin 10 days after having bitten 
the man. 

{d) In every case where the bite is by a jackal. 

When possible, a dog which has bitten anyone should be kept 
under observation for 10 days and inspect^ at intervals by a 
vetermary officer. If towards the end of this period the dog 
dies or shows symptoms of rabies, there is still sufficient time to 
commence Pasteur treatment. If the dog is ahve and in normal 
health on the 10th day, there is no danger of labies and Pasteur 
treatment is not required. 

368. Treatment.— Pasteur treatment as carried out m India lasts for 14 
days, and it is recommended that each soldier receiving treat* 
ment should be granted 10 day.s’ light duty after completion 

At the first opportunity after being bitten by any dog or 
]ackal, the man should present himself for treatment. Early 
treatment consists of cauterizing the wound by the ordinary 
methods, e,g,, pure carbolic acid, potassium permanganate, etc. 

369. Dispatch to Institute. — ^In the event of a soldier hemg Bitten 
and it IS considered necessary to send him to the nearest Pasteur 
Institute (Kasauh, ShiUong, Coonoor) the following procedure 
should be carried out . — 

(g) Arrange with the R.T.O. concerned for the man to be des- 
patched by fast tram. 

(6) Notify his departure by wire to the D.D.M.S. ; Lmes of 
Commumcation, statmg the probable hour of departure and 
requestmg that he be met by a responsible person on 
arrival. 
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370. Rabies In the Dog, — Eabies occurs in two forms, known as 
furious and dumb rabies. The former is characterized by great 
excitement, the latter by paralysis of the lower jaw or extremi- 
ties, and the appearance of frothy sahva tnckhng from the mouth. 
These two forms, however, are not clearly defined. Other 
symptoms are : — swallowing sticks, stones, straw, etc., snapping 
and bitmg unprovoked, restlessness and a tendency to roam or 
to hide ; but a rabid animal may continue to recognize its 
master. Fear of water is not necessarily a symptom of rabies 
and mabihty to swallow or lap food may not appear until late 
in the disease. Certam of these symptoms are present m other 
diseases, e.^., distemper. 

371 . Laboratory tests. — The only positive laboratory proofs of the 
existence of rabies m a bitmg animal are those afforded by the 
ammal moculation test and the microscopic test (Negri bodies 
in the hippocampus major). The second test is usually employed 
In neither case does a negative finding entitle one to conclude 
that the bitmg animal was not rabid. The laboratory test is 
essentially mtended for the improvement of statistics and is of 
little value m practice in determining whether treatment is 
necessary or not, although m an emergency it is safe to conclude 
that a dog which exhibited no signs of rabies and, on being 
killed, showed no Negri bodies, was not rabid 

372. Rules to be observed in dispatching specimens. — Wash the head 
of the animal with an antiseptic. Expose the skull by incismg 
and reflectmg the skin and overlymg muscle. Fracture the 
vault of the skull with a hammer and remove the pieces of bone 
by means of forceps and knife The membranes of the exposed 
bram are then cut through and the brain removed from its 
cavity. It should be damaged as little as possible and at the 
same time care should be taken to avoid any possible infection* of 
the operator by the brain substance, especially through the eyes. 
Now divide the brain into its two hemispheres. If the operator 
is not prepared to proceed with the further dissection, he may 
simply place one half of the longitudinaUy-divided brain whole 
into a large bottle with cotton wool or tow placed at the "bottom. 
The brain should not be wrapped m wool as this prevents pene- 
tration of the preservative fluid. Next fill up with Zeiiker’s 
fluid (potassium bichromate 6 drams, perchloiide of mercury 
7 drams, glacial acetic acid 7 drams and water 20 ounces) or 
ordinary strong spirit, using at least ten times as much as^the 
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t?’oiume of the brain, it is better, however, to send for exami- 
nation the hippocampus major rather than the whole brain. 
To do this cut tlie t off one hemisphere by thin horizontal 
slices until the floor of the lateral ventricle is reached. Remove 
the hippocampus major which is evident as a verj- characteristic 
curved nucleus in the floor of the ventricle. Place in a small 
bottle fully filled with preservative fluid. Dispatch the specimen 
fully labelled and secured to the nearest Pasteur Institute. In 
the absence of the necessary instruments, the head of the animal 
may simply Ife cut off and packed in abundance of ice, but if 
the ice be insufficient, the brain is apt to arrive putrid, which 
renders anj" exammation impossible. Instruments should be 
sterilized after use and the hands should foe thoroughly washed 
afterwards in an antiseptic solution 

Relapsing Fever. 

373. This IS a di&eose caused by a special spuochoffte which circulates 
m the blood. Svnonyms are: — febris recurrens, Tick fever. 
In India the causal orgamsm is named SpiroscJiaudinma carteri 
and its trammission is effected by hce. Relapsmg fever occurs 
in many other parts of the world, in each case bemg due to a 
spirochsete which receives a different name and is probably 
a different orgamsm. The transmitters of the disease certainly 
differ and are given as follows : — 

In Europe by the louse (and bug possibly). 

In Asia by the louse (and bug possibly). 

In East and West Africa by the tick Oraithodorm movhata. 

In America the transmitter is unknown. 

In Persia by the tick (Omithodorus species). 

In the Indian variety hce have been defimtely incriminated as 
transmitters. The bug has not defimtely been proved to transmit 
the disease, but it is capable of retammg the spirochsete ahve in 
its alimentary canal for from 4-7 days. It has been shown that 
it can transmit the infection to monkeys 

The presence of the various spirochsetcs in the blood is not 
constant and the numbeis vary m the different types of the 
disease. The infection in the European type is heavy, in the 
African t\^e it is sparse and in the Indian type it fluctuates. 
S* carteri is found in the blood during an acute attack, becomes 
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more frequent as the crisis approaches and after this disappears 
It IS not seen durmg the apyrexial period. 

Spirochsetes can be demonstrated by ^the microscope (see sec- 
tion 326). They appear as wave-like or corkscrew spirals of 
varymg size. Different species have different types and activities 
of movement. As a rule they are about 20x0*4 microns. 

The louse after bitmg an infected person is not infective until 
the fifth day and remains so until the fifteenth day, after which 
It loses its infectivity. Unlike the flea m plag^de or the mosquito 
in malaria, the infection is not in any of the excreta of the louse 
and therefore its actual bite does not cause infection. The 
organism is withm the body cavity of the louse and infection 
is caused by the person bitten crushmg the body of the louse m 
the operation of rubbmg and scratching, and so rubbmg the m- 
fective material mto the skm. 

374. Symptoms. — Briefly, there is an abrupt onset, giddiness, moist 
furred tongue and high fever lastmg 5-6 days, a sharp crisis 
with rapid recovery, and then a relapse m about one week. One, 
two or three relapses may occur. Enlargement of the spleen and 
liver may occur, ^whilst the body and abdommal pams are often 
very severe. Hsematuria is sometimes a puzzhng symptom 
The disease is most likely during the first attack to be co:^used 
with malaria, but if routme blood examinations are made, the 
presence of the spirochsete determines the diagnosis at once. 
Plague or typhus may occasionally co-exist. 

375. Treatment.*— This, apart from symptomatic treatment, con- 
sists in the use of arsemcal preparations. Arsenobenzol or similar 
preparation, 0*4 gramme, is given mtravenously, diluted as in 
the treatment of syphilis. One full dose as a ride suffices unless 
there is a relapse. Galyl or Ludyl may be given m 4-7 grain 
doses. 

Prophylax%s. 

37C. All cases should be cured with arsenobenzol or similar prepara- 
tion. Patients must be isolated until vermin-free and their 
blood has been negative to spirocheetes for 3 exammations at 
8, 7 and 6 days’ intervals. In epidemics the whole commumty, 
in particular men of Labour Corps and csiisual labourers, should 
be submitted to disinfestation. (See section 186.) Prophylaxis 
generally consists in the avoidance of hoe and bugs, and their 
destruction. 
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Sandfly Fever. 

377. A disease caused by a filterable virus and transmitted by the 
owl midge Phlebotomns papatami. A synonym is papataci fever, 
but three-day fever and Phlebotomus fever ma}' both be taken 
to be the same disease though slight differences are recorded. 

The virus of the disease is present m the blood of a patient 
durmg the first 24 hours only. It has not been identified but 
will pass through a filter. It is transmitted by the bites of the 
Phlebofoimis pcrpatasii which does not become infective until 6-8 
days after takmg up the virus. The disease tends to be epidemic 
and one attack usually confers immumty. 

378. Symptoms. — The disease is characterized by a short sharp fever 
of 3 days’ duration, slow pulse, mjection of the conjunctiva 
and considerable mental depression It is very like influenza 
but without the catarrhal symptoms. One or occasionally two 
relapses are not uncommon ; they occur most frequently about 
the 10-12th day. One full dose of the hquid extract of opium 
(30 minims) at the onset is advised. 

Prophylaxis, 

379. Patients should at the onset of the illness be protected with 
fine mul-mul nets to prevent further infection of the sandfly 
population. Other prophylactic measures are discussed m sec- 
tions 209-212. 

Scurvy. 

380. The correct diagnosis of this disease is important, and cases of 
pyorrhoea alveolaris and simple gmgivitis should be returned as 
such, and not as scurvy. The more common signs of scurvy 
are — sjiongy and swollen gums, loose teeth, oedema of the 
extremities, haemorrhages mto the subcutaneous and muscular 
tissues and mucous membranes, cardiac palpitation, anaemia, 
and general weakness. The onset is insidious and the first cases 
m an epidemic are frequently diagnosed as rheumatism on account 
of the muscular pains. 

381. Aetiology.— (See section 246.) The anti-scorbutic vitamine is 
much less widespread among foodstuffs and less stable than that 
of beri-beri, and is contained in fresh foods only, dessication 
destroying it. Milk contains several vitammes, some of which 
are destroyed at 100°C., while others are not destroyed until 
120®C. is reached. (Note that 20 fluid ounces of fresh milk are 
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considered physiologically eciuivalent to 6 ounces of condensed 
or evaporated milk or 20 fluid ounces of sterilized milk, irrespec- 
tive of the brand issued.) 

Cabbage, when boiled at 100°C., loSes about one half of its 
antiscorbutic value m 30-60 minutes ; at 120°O. this property is 
entirely destroyed m one hour. No antiscorbutic vitamme sur- 
vives the heat of sterilization to which turned foods are subjected. 

Prophylaxis and Treatment, 

382. The issue of fresh vegetables and fresh meat m the dietary is 
essential An abundant variety of vegetables can be obtamed 
m India. 

Dried fruits, e,g., raisins, apricots, dates, figs, apples and 
currants have a low anti-scorbutic value. TJncrushed masur 
and mung dal, germmated before use, have been used on field 
service. Mung dal germinates more readily than masur dal 
and is more appreciated by patients. iWst of Christiana 
showed that the scurvy-protecting substance develops when 
grams germinate, and disappears agam on drymg. He suggested 
that a stock of dried gram should be kept on boardship for 
use on long voyages when no fresh vegetables are available ; the 
grams might be allowed to germmate and then be added to the 
diet with a view to preventmg scurvy. The same apphes to 
expeditions where fresh vegetables arc not available to troops. 
By adoptmg the above procedure, portabihty and a high avail- 
able anti-scorbutio vitamme content m the diet are ensured. 
This method is preferable to usmg tinned and dried vegetables, 
fruits, etc., in which the anti-scorbutic property is probably ml 
in most cases. Peas, mung and masur dal and also a bean from 
Rangoon sprout well and qxuokly. These grams and others can 
be used for the purpose. The procedure is simple and may be 
convemently carried out m a manner such as follows : — 

(а) Soaking , — The grams should be placed m a clean sack ; 
this is steeped in a trough or barrel full of clean water, and 
the gram stirred occasionally. The sack and barrel must 
be large enough to allow for the swelhng of the grains to 
about three times their origmal size. Pour to six hours 
is sufficient for soakmg in a hot climate, as putrefaction is 
liable to occur if the grains are soaked longer. 

(б) Oermincdion , — The grains are hfted out of the water and 
spread out well between two layers of clean blankets. The 
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blankets must be kept moist in order to ensure germina- 
tion. The grains should not be heaped up as this prevents 
the access of atr which is essential tor the process. In hot 
weather 18-21 hours is sufficient for gerinmation , in cold 
weather a longer peiiod will be nccessarj^. 

All articles used in this process should be clean. The above 
is a simple method suggested for use but modideations may be 
adopted for speaial conditions, the general prmciples bemg borne 
in mmd. 

Sprouted grams must be cooked at once as, if kept, they v ill 
lose their anli-scorbutic jiropertie^ The time of cookmg should 
not be prolonged beyond what is stricth’ necessary. Fifteen 
minutes fast boilmg at 212®F. is sufficient to soften masur dal. 

Biscuits eontammg 15 per cent, of the wheat germ are being 
manufactured and are under trial. 

Smallpox. 

383. This is prevalent in India among the native®. It has to be dis- 
tmguished trom varicella or chicken-pox. 

The chief pomts to note are • — 

(0 The severe prodromal stage m smallpox ^yuth headache, 
fever, vomiting, pains in the back, and erythematous rash 
especially around the pelvis {bathing -drawers aiea). 

(ti) The rash in smallpox tends to commence on the exposed 
skm, ^ e , forehead and wnsts, and the pocks are shotty to 
the feel at first, and gradually become vesicular and umbih- 
cated. 

(i/i) The rash in smaUpox tends to spread steadily whilst in 
chicken-pox the pocks tend to come m crops on successive 
days. 

Diagnosis is often difficult and, until it is certain that the case 
IS not ckicken-pox, every precaution must be taken to treat th^ 
case as though it were ®mallpox. 

When smallpox is diagnosed, strict isolation of patient, and 
quarantme of all contacts for 10 days must be made. Vacema- 
tion and re-vaccmation must be made at once of all contacts 
immediate and remote. 

384. Method of recording vaccination. — ^Record of vaccination, 

besides bemg entered in the appropriate space of the Medical 
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387. Treatment — This is largely symptomatic. Eecently, injections 
of colloidal sulphur have been used with success 2® 

Pi opTii/laxis, 

388. The disease has occurred m the East and one attack does not 
confer immumty. Piophylactic measures are those directed 
against wetness of trenches, the extermination of lice and possibly 
the destruction of rats and mice. 

Trench Foot. 

(Frostbite.) 

389. The better name for this condition is Trench Foot as, though 
the condition is associated vuth cold, many cases have occurred 
with the temperature veil above freezing point. 

The disease is now known to be an infection by a fungus which 
IS normally present m the soil and which acquires pathogenicity 
for the tissues when their resistance is lowered by cold and 
damp. This fiincrn's grow*: best at a temperature of 25 - 30®C. and 
gams entrance ihiough ^mall abrasions or cracks of the skm or 
through the matrices ol the nails. The wearmg of any constrict- 
ing garment on the legs or feet, such as puttees which shrink 
when wetted, tight boots or bandages, mterferes with the circu- 
lation as also does prolonged standing, and m these ways the 
effects of cold and wet are aggravated, but recent pathological 
research pomts to the fact that the essential changes are brought 
about by the infectmg organism, and that if this is excluded, 
the effects produced by the above predisposing causes are 
transient. This organismal theory is further proved by the fact 
that nutritional conditions of the subjects do not alter the m- 
cidence nor do racial factors. Hillmen, like Gurkhas, who might 
be considered to be mured to cold, suffer equally with Sikhs. 

The lesions vary from slight vasomotor reactions to severe 
gangrene both moist and dry, the former being less common 
The chief effect is on the blood vessels which microscopically are 
seen to be swollen, vacuolated and to contain deposits of fibrin. 
The lymphatics and tissues are also seen to contam copious 
deposits of fibrm. 

390. Symptoms. — Tlie onset is usually indicated by coldness and 
numbness of the feet. The toes and dorsum become insensitive, 
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Purple and creamy coloration, oedema, bullae and ulcers follow. 
Anaesthesia becomes definite and os often of a ‘ stocking ’ or ‘ sock ’ 
form. 

Patches of extreme hyperaesthesia may occur. The nerve 
reflexes are almost normal. The process is rather insidious and 
the patient may be quite unaware of the extent of the mischief 
until he takes ofE his boots and mspects his feet. 

Tetanus is apt to occur as a complication and some of the 
most severe cases of tetanus have followed trench foot. Gangrene 
which is really an advanced stage is not very common, 

391 . Treatment. — ^Anti-tetanic serum should be given Where actual 
freezing has occurred, the best first, aid is friction with snow or 
cold water, but return to a warm atmosphere must not be too 
soon. In the early stages the hmb should bo kept elevated; 
warm, dry, and carefully aseptic ; gentle massage and active 
movements may be used a httle later. 

Recent treatment is based on the theory of causation by an 
jnfecting fungus and has given good results. The part is care- 
fully cleansed by soapy water and all?aline or, preferably, borated 
and camphorated washes. Special care must be taken between 
the toes and around the nails. A piece of cotton wool may be 
used dipped m a mixture of Pulv. camph 1.1 gramme, Sod. 
borate 15 grammes and boiled water 1000 grammes. 

Chaher recommends the followmg : — A block of paraffin wax 
is melted and poured into a foot-shaped vessel called a haricot ” 
which was carried m aU French ambulances. When the paraffin 
18 sufficiently cool, the patient’s foot is plunged into the bath 
and at the same time a 1 per cent solution of cocame is poured 
m m the proportion of 10 c.c. to 200 c.c. paraffin. More recently 
he has recommended that the paraffin should contto Menthol 
2J grammes to 1000 grammes paraffin. In this way a wax-like 
varnish is obtained covermg the whole foot. A fresh application 
IS made every 3-4 days. 

Prophylaxis, 

332. Every endeavour must be made to provide dry standing places in 
. trenches by drainage, pumping, raismg of the foot-level by brush- 
wood or straw with boards on top. Prolonged standing in the 
cold or wet should be avoided and the warmth of the body must 
be kept up, as far as possible, by constant moveinent, 
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All tiglit-fittuig garments for the legs and feet must be avoided, 
especially closelv-roUed puttees. Boots should be at least two 
sizes too large and in .that case 2 pairs of woollen socks may be 
worn. Regular mspection of the feet and foot drill should be 
carried out wherever conditions pioductive of trench foot occur 
Cleansmg of the feet vith soap followed by the use of borated, or 
preferabty camphoiated washes and massage may be performed 
regularly when considered advisable. Dressmg the feet and legs 
vith oils, e.g., whale oil or grease or purified and camphorated 
suet has also been used piopliylatlically with useful results. 

xAlcohol sliould not be allowed on gomg out mto the cold ; it 
gives a sensation of w^umth winch is false. Its eftect of dilatmg 
tile superficial bloodvesseK is a ])redisposmg cause of frostbite 
On return from exposure to cold, the rum ration may be taken 
A spare pan of sock-s .should be earned m the pocket for use as a 
change. 

Typhus Fever. 

393. An acute exanthematous infectious disease, the viius of w^hich 
is suspected to be a piotozual organism. 

The actual causative orgamsm has not been definitely isolated, 
but facts pomt to its being a non-filterable orgamsm called 
RicLeUaia piowazeh and found m the bodies of hce. 

The louse has been definitely proved to be the usual trans- 
mitter of the virus though the possibihty of conve^’ance by 
other vermm is not yet exclud^. After bitmg an infected 
person the louse doeS not become infectious until the 7th day and 
ceases to be infectious after the 10th day.^^ 

The period of mcubation m man, after bemg bitten by an 
mfective louse, is 5-15 days, usually 12 days. From these facts 
the quarantme period should be 25 days, but 16 days is the usual 
period. The disease is more prevalent during cooler weather 
and therefore m the higher altitudes of India, as here mdividuals^ 
live in closer association, bathe less frequently, and so the faci- 
hties for the spread of lice are multiphed. 

394. Symptoms. — The rash is either mulberry", ^.e., rose-pmk spots 
mth petechial and subcuticular mottling, or has a water-course 
appearance, ^.e., red channels runnmg here and there and com- 
bimng to form erythematous patches. It appears first about 
the loins and is often most marked on the back 

221 



I'YPHUS EEVE^. 


The typhus state soon develops, which is marked by extreme 
lethargy, the general appearance being that of alcoholic mtoxi- 
cation. Comphcations are bronchc?^pneumonia and parotitis 
arising from the septic mouth, and gangrene, especially of the 
feet The tongue is dry and black and sordes collect on the lips 
and gums. 

Diagnosis may be aided by constrictmg a limb above a part 
where the skm is clear, as this often brings out the tjrpical rash. 

Mixed cases of typhus and relapsing feVer occur and both are 
lice-borne. 

39 . — ^Mainly symptomatic. Morphine may be given 

where no albummuria exists. Horse serum, normal and phenol- 
free, 1 c.c. daily has been used as a hypodermic mjection. For 
specific serum treatment see section 431. 

Prophylaxis, 

396. This is chiefly directed towards the extermination of lice. (See 
sections 179 and 217.) 

The patient — ^Worn-out clothing and worthless garments of 
refugees, etc., should be burnt. Field Service clofchmg should be 
carefully disinfected m a Thresh or other disinfector. Bed and 
beddmg must be thoroughly disinfected, the latter by boihng 
for 5 mmutes where feasible, otherwise by steam. The patient’s 
mght garments should be changed frequently durmg the first 
few days and boiled, mcluding the bed Imen. His hair (head, 
axillae and pubes) should be cut short or preferably shaved, and 
vermicelli and N.C.I. poweder mixed and applied. 

Attendants should wear gum boots, 'gauntlet gloves, overalls 
and a close-fitting cap to protect the head. Wheredeasible, Imen 
or cotton clothes only should be worn, as these can be boiled. 

The patient can harbour the virus for 3 weeks after the tem- 
perature IS normal. Isolation should contmue for 4 weeks. 
Lice can live on clothmg removed from the body for 9 days and 
the eggs for 5 weeks. The infection appears to be able to be 
transmitted from the louse to its eggs which, when hatched, 
may therefore be infectious. 
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CHAPTER VIII. 


INFECTIOUS DISEASES. 

Rules and Regulations, Incubation and Segregation Periods, etc. 

397. Infectious disease in siaiions, camps, etc.., tv'iU be notified as in 
peace on A. F.^-35. Tins report is submitted to the A. D. M- S. 
tlirough the S. M. 0., on the occurrence of infectious disease, 
and furthermore will be used for notihnng such additional 
diseases as may be ordered from time to time. 

The A. D. M. S., or S. IM. 0 in the absence of the former, will 
notify important infectious and other diseases daily by telegram, 
and will post a W’eeldy summary of all mfectious and other 
diseases mentioned, to Aimy Headquaiters m the Field, The 
daily telegram consohdates the reports received on A. F. A-35, 
ivhilst the weekly return is compiled from the weekly statistical 
return received in manuscript from each Field Hospital. In the 
latter, admissions and deaths will be shown for each disease, 
and sepal ately for British and Indians. 

Certain diseases assume importance only when explosive in 
character or appearmg m epidemic form, and become notifiable 
by the medical officer only m those events. Similarly, other 
diseases are not sufficiently important to be included m the 
daily telegram submitted by the S. M. 0. or A D. M. S. to Army 
Headquarters. These exceptions are mdicated in the accom- 
panying table. 

398. Table of notifiable diseases. 


1 

1 

1 

Disease. 

By M.0. 1 

On occur- 
rence of each 
case. 

bo S M.O. 

Only if ex- 
plosive or 
assuinmg 
epidemic 
form. 

By S. M. 0. 
or A. D. M 
S. in dail^ 
iwire to 

G. H. Q. 

Anthrax 

Beri-ben 


♦ 

... 
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TABLE OF NOTIFIABLE DISEASES. 


Disease. 

ByM.O. 

On occur- 
rence of each 
ease. 

to S M.O. 

Only if ex- 
plosive or 
assuming 
epidemic 
form. 

By S. M 0. 
or A D. M 

S m daily 
wire to 

G H. Q. 

Cerebro-spmal Fever 

!JC 


sfs 

Chiokenpox . 


... 

sfe 

Cholera 

* 

... 

* 

Diphtheria 

♦ 

... 

sf* 

Dysentery 

. . 

St. 

... 

Effects of Heat 


... 

* 

Enterica 

* 



Epidemic Jaundice 

... 

* 

... 

Influenza 

iK 


* 

Kala Azar 

... 

* 

... 

Leprosy 

... 

♦ 

... 

Malaria 

... 

3|e 

... 

Measles 

* 

• •• 

♦ 

Mediterranean Fever 



... 

Mumps .... 

Jn 

... 


Oriental Sore 

... 

* 

... 

Plague .... 

* 

... 

sic 

Pneumonia . 

* 

... 

... 

Kelapsing Fever 



sic 

Sandfly Fever 

.. 

sje 

... 

Scarlet Fever ^ 

* 

... 

* 

Somrvy .... 

... 

♦ 

... 

Smallpox 

* 

... 

S|C 

Trench Fever 


s|« 

... 

Typhus 

* 

... 

sic 


3A9« In the absence of Army Form A-35, a manuscript form may 
be submitted by the medical officer as follows • — 


Infectious disease noUficahon form, for British and Indian troofs 
and followers, 

(1) Corps, Bank and Name of Patient, and how employed, 

(2) Brigade. 

(3) Division, 


226 
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(4) Camp or Bariack. 

(5) Disease. 

(6) Date of onsetf 

(7) Suspected soui'ce of infection. 

(8) Samtaiy condition of camp or baiiacks and surioundings. 

(9) What measures of disinfection, isolation, etc., adopted. 

(10) Decent movements of iialicut, giving places and dates, etc. 

(11) Dates of preventive inoculation, includmg vaccmation 
when applicable. 

(12) Geneial remarks. 

Place __ M. U. 

Date Unit. 

400. Contacts. — Contacts must be scgiegalod b\ units concerned 
who will make then' ovn arrangements. The^' 'sriJl not be sent 
to Field Medical Units. In the event of the* occuireiicc of a 
case of cerebro-spmai fevei, contacts vill be isolated as fai as 
the exigencies of the service ^^lll jiermit and wdl not be released 
until the patient has been pronounced negatno b} bacteiiolo- 
gical exammation. 

In the case of chickenpox, Geiman measles and mumps, it ^\lll 
be sufficient if contacts are medically mspected daily for 16, 
17, and 21 days, respectively. 

The term ‘ contact ’ refers to persons who have been m close 
contact with the sick prior to and after diagnosis. 

401. Infectious Disease Hospitals. — These, consistmg of a section 
or sections of a British or Indian General Hospital or othei 
medical umt, vill be opened as necessary, and vill usually bo 
required at the Base, at mam haltmg places on the Lmes «9f 
Commumcation, and at railheads. 

402. Co-operation with Civil Authority.— The »S. M. 0. should 

keep m touch with the Civil Authorit}'. Cases of infectious 
disease detected amongst the civil i ojailalion would bo reported 
to him. On all oidinaiy matters verbal and direct commuiiica- 
tion is the most satisfactory, but m askmg officially for rctiuns, 
e.g,, registration of civil deaths, infectious disease notitication, 
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etc., he will communicate through his Base or other Commandant. 
He should co-operate as far as possible in providing the civil 
medical authorities with calf lymph, vaccines, drugs, etc., in 
emergencies and times of epidemic disease. 

403. Regulations. — The following are the regulations with regard 
to infectious disease: — 

On the first indication of an outbreak of any epidemic disease 
the 0. C. the medical units in which the cases are in the first 
mstance received, will at once inform the Os. C. the units to 
which the men belong, also the A. I). M. S. of the Division to which 
they belong. In cases of cholera, plague and smallpox, these 
reports will be sent immediately on the occurrence of the first 
case. An mq.uiry will immediately be made by the D. A. D M. S. 
with a view to tracing the source of the disease, and to stopping 
its spread^ 

During the course of an epidemic fuU information of its pro* 
gress will be given in weekly returns. Special reports will be 
submitted when necessary.^ 

Isolation and disinfection will be carried out as thoroughly 
as circumstances permit m aU cases of infective disease. Excreta 
will, whenever possible, be destroyed by heat.® 

The facilities for the spread of all communicable diseases most 
common on field service are greatly increased by overcrowdmg, 
the occupation of camps for long periods, and the re-occupation 
of camps used by other troops. It is therefore of the utmost 
importance that these should be avoided as far as is consistent 
with mihtary necessities.^ 

Inquiries * as to the existence of infectious diseases ’ should 
be made on entering civil districts, etc.® 


BEEBRENCES. 

1 Medical Manual (War) India, 29(8). 

® »9 9i 29(9). 

® „ „ 9, » 29(10). 

* « ,9 „ 29(13). 

»E. S. Regs. I, 63. 
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CHAPTER IX. 


VACCINES AND SERA. 

405. Vaccines. — Vaccines are preparations used both in the [preven- 
tion and treattnent of diseases. They are prepared directly 
from the organisms which cause the disease, and contain either 
the (dead) bodies of the oiganism or the poisons (toxins) formed 
by the orgamsm, endotoxins or exotoxms ; or all three of 
these may be present. Examples are T A. B, vaccine for 
Enterica, Tuberculin, etc. 

They are usually simple suspensions of the organisms in 0*85 
per cent, salt solution, or actual broth cultures which have been 
subjected to a stenlizmg temiierature or have had an antiseptic 
added to them, or both 

Various modifications in the mode of preparation (sensitized, 
lipo-vaccme, de-toxicated vaceme, etc ) exist for which claims 
are made that they are followed by less reaction, produce a more 
rapid immunizmg effect or a more prolonged immumty. 

All vaccines m general use in India are prepared m this country 
and are issued, as a rule, free from protem substances other than 
the contained organisms. For this reason it may be said that 
for all practical purposes they cannot give rise to the phenomenon 
knowm as amphyhxts ; they are, however, hable to cause 
reactions. 

A reaction to a vaccine usually comes on from a few hours to 
a day or two after the inoculation, and occurs in three forms : — 

(1) Local reaction , — In this there is pain, redness and swelling 
of greater or less degree at the site of moculation. 

(2) Focal reaction , — This is evidenced by increased exudation^ 
or secretion, congestion, sw’elhng, etc., in the diseased 
part. 

(3) General reaction,^A rise of temperature, headache and 
general malaise, etc., occur. 

One or all of these reactions may be present and should be 
watched for, as they influence the date and amoimt of a second 
dose, especially when vacemes are bemg given for curative pur- 
poses. 
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406. Sera. — Anti-sera are employed prmoipally in the treatment 
of disease, but sometimes also in prevention. They are the 
sera of animals which have been infected naturally or artificially 
with the particular organism, and which as a consequence con- 
tam certain immune bodies — “ antibodies,” “ anbitoxms,” etc. 
These latter are capable, when injected into the human body, of 
overcoming the organism against which they are prepared, 
or of neutrahzmg the toxin elaborated by that organism. 

On account of the blood serum (a hignly complex orgamc 
chemical compound) and not the antitoxins which they contam, 
antitoxic sera may cause anaphylaxis when admimstered a second 
time, but only if a certain period has elapsed after the first dose. 
This phenomenon does not occur the first time that serum is 
mjeoted and there are certain precautions which can be taken 
to prevent its occurrence. (See Section 438.) 

Plain horse serum, i.e., without any specific antitoxic property 
is sometimes used therapeutically and similarly may produce 
anaphylaxis m a patient who is susceptible. 

407. High -titn Sera. — These are anti- sera prepared by highly im- 
mumzmg an animal, and which therefore contam the specific 
antibodies m great concentration They are used in bacterio- 
logical work for the rapid identification of organisms by agglut- 
ination, absorption, fixation of complement and other serological 
tests. Highly specific precipitin sera are used for the identific- 
ation of blood stains, whilst special haemolytic sera are used m 
the Wassermann test for sy|)hilis 

Oerebro-spinal Fever. 

406. Anti^meningococcic Serum.~That prepared after Plexners 
method is prmcipally used. It is a polyvalent serum prepared 
from many strains of the organism. It is ^usually supplied m 
phials of 16 c.c. or 30 c.c. 

The usual dose is 30 c. c., administered mtrathecally after 
lumbar puncture, but m cases where less than 30 c.c. of cerebro- 
spinal fluid IS withdrawn, then the dose should be 5 c.c. less than 
the amount of fluid drawn oft. The dose is repeated bvery 
day for four days and for longer if necessary, the operator being 
guided by general considerations and the state of the cerebro- 
spmal fluid: if the latter remains turbid, the contmuance of 
treatment is indicated.^ 
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The serum, immediatelr after the \Mthdita^al of the cerehro- 
spinal fluid, is run by gra\itT mto the spinal canal at a tcinjjera- 
ture of 98*4° F. For this purpose a sterilized funnel <aid tube 
are used, the former being laiscd not moie than IS inches 
An ansesthetic, gcneial or local, may be given but is usually not 
necessary’. Serum may be gn en subcutaneouslv m cases tho^v^ing 
general toxaemia. 

409. Meningococcic Vaccine. — This vaccine is used foi cuiative 
purposes, mo*re especially in chionic cases. An autogenou., 
vaccine is preferable but a stock polA valent one may bp nrjccl 
The doses aie 250, 500, 1,000, 1,500, and 2,000 mlIlhnl^, given 
every four days unless a reaction 0 (‘cur^ In this e\ent the last 
dose given -should be repeated and its effects Vvatched before it 
larger dose is adniimsteied.- 

The va<*cine has also been us**.! ]»rj]jhvl n^icall} ni the jresenc. 
of an epidemic 

Cholera. 

410. Anti"Cho[era Serum. — The value of this seiiini fur eiiratne- 
pui’poses may be said to be still under trial. It i^ gnen in 
doses of 50 c.c. intravenously. 

411. Cholera Vaccine. — This vaccine as luepared in India c-ontanis 
approximately 8,000 million vibiios per c c. No beef is used 
in the preparation of the media employed foi cultivation of the 
micro-orgamsms. Capsules require, befoie use, thoiough shaking 
to ensure complete emulsification. Piophylactic modulation is 
carried out by moculation of tvo doses, t.e , \ c.c. followed by 
1 c.c. ten days later. The local reaction is modeiate but the 
general reaction, which is usuaUy severer after the first than the 
second dose, is however generally shght, the tc-mpeiature rarely 
reaclnng 102°F. 

Where debihty or bowel afiections exist, full clones should 
not be employed but three modified doses, e.g., J c.c. ; e.c. ; and 
‘2 c.c. at intervals of 8-10 days The immunity produced is^t 
its maximum for 4 months and remains to a lessei degiee up to 
6 montljs or more. For this leason t*hc»bra inoculations should 
be earned out just prior to the clioleia season, vliich ni India 
becomes prominent m April, reach<‘s a niaximufn m July -August 
and almost ceases m November. Wlieie choieia is aiiticipatro 
ur an epidennc exists, as the negative jfitaso may lie laid to be 
neghgiblc, troops should be inoculated at once, and the inocula- 
tions repeated, if necessary, after 4 months.® 
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Diphihend. 

412. Anti-djphtheritic Serum.— use . — In ail cases of diph- 
theria this serum should be used. • It should be given imme- 
diately the diagnosis is made or strongly suspected. The usual 
close IS from 4,000-8,000 umts m ordinary cases which are seen 
early ; but in severe cases or those seen late with marked mem- 
brane or great swelhng of the glands of the neck, the dose can be 
largely increased, up to 20,000-24,000 units. 

It IS supphed in capsules of varymg con1;ent but the number 
of units is marked on the label. Injection is made hypoder- 
mically over the abdomen or back. 

413, Prophylactic use. — Small doses of from 600-2,000 umts are 
sometimes given as a prophylactic measure amongst known or 
suspected contacts. 


Dysentery, bacillary. 

414. Anti-dysenteric Serum. — This serum is largely used in treat- 
ment and appears to be most reliable. The serum is usually 
polyvalent, prepared agamst the Shiga, Flexner and Hiss varieties 
of the J5. dyscntenae. Several makers place preparations on the 
market ; that manufactured by the Lister Institute is preferable. 

The usual dose is 40 c.c. given hypodermically. In severe 
cases 100 c.c. may be given at once intravenously and repeated 
the next day if necessary; or, if improvement has followed, 
hypodermic doses may be resorted to.^ In cases of moderate 
severity, 40 c c. given subcutaneously on three successive days 
will usually suffice. As much as 400 c. c. of the serum have 
been given in bad cases and have been the apparent means of 
savmg life ® 

415. Dysentery Vaccine. — ^Prophylactic vaccination is at present 
on trial, the results so far being promismg. ® 

A new dysentery vaccine is also being issued in England from 
the Vaccine Department of the Hoy al Army Medical CoU^e, 
MiUbauk. The immumty is said to last for 3-6 months. 

Dysentery vaccines may be sensitized with human serum 
when the reactions after moculation are distinctly less. 

Enterica Fevers. 

416. Anti-serum treatment has not yet been found successful. 
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417- Vaecines. — Propliyktctic . — The official preparation is known as 
T. A. B. indicating the constituents, i.e,, B. iy-pliosiis, B, para- 
typhosus A,, and B, pamtypJiosii^ B The strength issued in 
India is the same as that issued by the B. A M. CoUege, 
MiHbank, which is as follows — 

Million 
per C.C. 

B. typhosus 1,000 

B. paratyphosus A 750 

B, paratyphosus B 750 

The dose is ] c c. toUowed bv 1 c.c ten days later. The reac- 
tions, both local and general, tend in some instances to bo quite 
severe, for which reason all men •who have been inoculated 
should, except m cases of urgent necessity, be stiuck off all 
duties for 48 hours — extendible if ne< cssary — immediately after 
inoculation and be instructed to remam quiet during this period. 
They should also be warned that the consumption of alcohol 
after inoculation and whilst the arm is swollen greatly increases 
the pain and discomfort. Temperatures up to 104®F. may be 
experienced. 

In extremely hot weather and other debilitatmg influences, 
latent malana and bowel complamts, at least three modified 
doses, e,g,y J c.c. ; Jc.c. ; and f c.c , should be given at intervals 
of 8-10 days. When it is impossible to give the two-dose system 
one full dose of 1 c.c. should always be given unless the modified 
system is employed or moeulation is contra-mdicated entirely by 
debihty, etc. 

418. Combined T. A. B. and Cholera Inoculations. — In healthy indivi- 
duals and under favourable conditions, cholera moculations 
may be given so as to overlap wuth routme T. A. B. inoculations, 
provided the doses are properly mterspersed. The first dose ol 
the cholera vaccine should be given first, and w’hen the reactic/h 
has totally subsided, the first dose of the T. A B. vaceme may 
be given. The second doses •will follow at mtervals of 10 days 
respectively. 

419. Rules for inoculation and re-inoculation. 

(a) Men who have never been inoculated against eiitenc fever 
shoiild receive tw'o doses of T A. B. vaccine, /.e., \ c.c. followed 
by 1 c.c. 10 days later. 
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(b) Men wlio have been inoculated with one or two doses of 
(old) Typhoid vaccine a year or more ago, should be re-inoeulated 
with T. A. B. vaccme, two-dose system., 

(c) Men whose last moculation was performed with T. A. B, 
vaccine a year or more ago, should be ro-inoculated with T. A. B. 
vaccme, two-dose system. 

(d) Men whose first moculation or re-moculation was performed 
with a single dose of ^ c.e. T. A. B. vaccme ^ months or more 
ago, should be re-moculated with T. A, B. vaccine, two- dose 
system. 

(e) Men whose first inoculation or re-inoculation was performed 
with a single dose of 1 c.c. T. A. B. vaccme a year or more ago, 
should be re-moculated with T A. B. vaccine, two-dose system. 

(/) Men whose last moculation was performed with 1 c c T. A. 
B. vaccme less than a year ago, need not be re-moculated until a 
year’s interval is completed. 

(ry) Men who have been moculated with two doses of T. A. B 
vaccine within a j^car, sunilarly need not be re-moculated until a 
year’s mterval is completed.’ 

420. Therapeutic use. — Specific stock or autogenous vaccmes have 
been recommended for the treatment of . — 

(а) Osteomyehtis secondary to Uphold fever, 

(б) Typhoid fever, in doses of 100-500 milhon bacilh every 
4 days ® 

Mediterranean (Malta or Undulant) Fever. 

421. Anti-melitensis Serum has been used with some success. 

422. Vaccine. — An autogenous vaccine gives the best results Doses 
of 5 million cocci, which may be given at intervals of 48 hours, 
can be given at any stage of the disease with apparent good 
ettect Larger doses may be administered in very chronic 
cases More recently, sensitized vaccmes have been used. 

Plague. 

423. Anti-plague Serum. — Prophylachc use. — Confers a brief immu- 
nity, lasting from 10 days to 2 weeks.® 

TJieiapeuUc use . — Serum must ‘be given during the first day 
or two of the disease in doses of 50-100 c.c. or up to 250 c.c. 
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m severe cases. In the severest cases it i& better civen intra- 
venously instead of by the usual liTpodermic method. In 
septicfemic and pneuniomc plague, trium piovcd of no value 

424. Vaccine. — That manufactured m India a> a goat-bioth carbohzed 
emulsion of dead bacilh. Doses of 0*5- i c.c. aie u^ed according 
to the age of the person, that for an adult being on the average 
4 c.c. A severe general leactioi^ usunlb follows and mimunity 
IS held to last for a period varying from a fen" months to a year. 
This vaceme is* only used prophylactiealiy.® 


Pneumonia. 

425. Anti-pneumococcic Serum. — The ^uct use ot this scium ha^ 

recently been rejjorted.^® Dour ot })iieiaiiO(‘occus exist 

and, loi success. Iho seium u-etl ^Ijouk! bo jirepnrcd aganiNt the 
paiticiilar tvpo infectiucf the jvticnt. LiUifo inirav’(mous m]ec- 
tious should be started early anrl coutiniu'il until the infection is 
definitelv overcome 

426. Vaccine. — The use ol a poh’valent pnoumoeocfic vaceme for 
both prophylactic and cmatn'e pm poses hrs been rerommcndecL 
In India pneumonia is extiaoidmarily prevalent in ceitam stations 
on the North-West Frontiei in the Aimlti months and the mortal- 
ity rate is high Prophylactic moculation is being carried out in 
these parts but it is too eailv to mak“ diiy pronouncement as 
regards its efficacy. Instiuetioiis as n-gards dosage are issued 
with the plnals. 


Smallpox. 

427. Vaccine Lymph. — ThiN f should as lar a' possible be kept m 
ice-chests both during tiampoit and storage. To estabh'^h 
uniformity, the folloiimg direction- for A’accmating should be 
adhered to — 

(а) The skm is be^-t sterilized by tlie u-e of spiiit which is 
alloAved to evapoiale ott. 

(б) Pom small spots of lymph are th« n ]'Ut on the sterihzed 
aita 01 skill — eitiKr dinen fioni Dm* hiuph-tulie })> i^hglitlj 
heating the sealed ciut, oi tiM“-leiicd by a &Leuhzed 
needle oi other sc tiriliei d target capsules or pliiaJs of 
Ijnnph are bemg uted 
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(c) The superficial layers of the skin are then scratched with 
the scarifier through a drop of lymph. The scarification 
should be sufficiently light as to cause serum to exude, but 
not blood. 

(d) The scarified spots are then allowed to dry. When vesicles 
appear, a simple dressing may be apphed and the less the 
arm is used the more q^mckly the part will heal. 

Snake-bite. 

428. Antivenin. — That manufactured in India is a combined serum 
prepared from the venoms of the Cobra and Russell’s Viper. 
It is supplied in 40 c.c. capsules. 

Amongst the conclusions arrived at as regards treatment, 
the loUowmg should be noted : — 

(a) Apply a firm ligature immediately. 

(&) Inject from 100-200 c.c. antiverdn intravenously if the 
bitmg snake be suspected to have been a cobra or Russell’s 
viper. If symptoms of venom mtoxication come on, 
further and even larger injections of antivemn should be 
given intravenously. 

If the bite is on a finger or toe, is seen immediately and is 
due to an undoubtedly poisonous snake, amputation also should 
be performed, when the dose of antivemn may be reduced to 
60 c.c. Cobra bites demand a bigger dose than those of Russell’s 
viper. 

Tetanus. 

429. Anti-tetanic Serum. — Prophylactic use , — ^For this purpose 
dose of 600 U. S. A. units is mjected subcutaneously, immediately 
after receipt of a wound in locahties where tetanus is a frequent 
complication; Failing this, the mjection should be made as 
soon as the case comes under observation. The site selected 
should be some distance from the wound. This rule should 
apply not only to wounds received on the battlefield but also to 
abrasions, however small, especially those contaminated with 
soil. Its administration is repeated every 7 days until the wound 
IS healthy. 

The fact of inoculation in the field should be recorded by 
marking the letter T with an mdehble pencil on the man’s fore- 
head, amZ also by entering the dose on the battlefield Specific a-tion 
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Tally A.B. 166 and the Field Medical Card A.F. W-3118. Oflicers 
commanding field medical iimts should satisfy themselves that 
they are m possession of sufficient antitosm, syringes, etc. 

500 units are contauied in about 3 c.c. of horse serum and no 
trouble from anaphylaxis is likely to anse from this dose. Even 
if 1,500 umts contamed m 10 c.c. of serum are mjected sub- 
cutaneously, no dangerous symptoms are likely to occur as the 
risk of anaphylaxis from repeated mjections of serum is negligible 
if the mjectiqps are repeated vithm a week of each other. 

In order to guard agamst a latent tetanus infection developing 
as the resull of a secondary operation at the site of a vound, 
even though the latter has been healed for many months, a 
prophylactic injection of antitetanic serum should be given 
two days before the operation. This time is fixed as it takes 
48 hours for the antitoxm to be absorbed when given sub- 
cutaneously. 

The War Office Committee for the study of Tetanus have 
recommended that in cases of long-contmiied septic wourids, 
particularly those caused by shell or bomb, third and fourth injec- 
tions at seven-day mter^^als should be given. These mjections, 
vnJl not destroy tetanus bacilh that may be in the vound but, 
by neutrahzmg the toxm, 'will tend to limit the disease to a local 
form. 

430. Curative use. — The Committee lecommeuded the following 


doses 

Day. 

Subcutaneous. 

Intramuscular. 

Intrathecal. 

1st 


8,000 

16,000 

2nd . 


8,000 

16,000 

3rd . 

• *. 

4,000 

8.000 

4th . 

t • • 

4,000 

8,000 

5th 

2,000 

... 

... 

7th . 

2,000 

... 

... 

9th . 

2,000 

... 

... 


[Typhus. 

431. Anti-toxic Serum. — It may be mentionrd that antitoxic serum 
prepared from horses and donlve}s has been used with success in 
the treatment of cases. Doses of 10-20 c.c. arc given subcut- 
aneously eveiy day up to the stage of defervescence. 

432. Vaccine, — A vaceme prepared from B, iypM-^mnthevuiticis 
is claimed to have been successful as a prophylactic measure. 
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Period ot use of Sera and Vaccines. 

433 . The following instructions should be noted by medical officers 
m the field and also officers in charge of Advanced and Base 
Medical Store Depots 

Sera, — Anti-teiamc senim may be used as follows — 

(i) For 12 months beyond expiry date, with 10 per cent, addi- 
tion to the dose 

(n) From 12 moiiuhs to 18 months bej’-oii.d expuy date, with 
20 per cent addition to dose. 

(ui) From 18 montJis to 2 years beyond expiry date, with 
30 per cent, addition to dose. 

(iv) After this iieriod it should not be used. 

AnU-diplithentic return may be used up tu {.’,\o years beyond 
expiry date with the same additions to the dose as m (i), (n), 
and (m) above. 

Anti-dysente) ic, Antugonccoccic and Anti-rnengococcic Sera 
may be used for one year beyond the date of expuy vith 10 
per cent addition to dose. 

Other sera sliould not be used beyond the date of expiry. 
In aU cases where no date of expuy is mentioned on the con tamer, 
this may be taken as one year after date of manufacture or date 
of issue by the maker. Although in the case of these sera an 
extended period of use, usually accompanied by a proportional 
increase of dose, may be authorized, every effort should be made 
to ensure that they are used before the original date of expiry is 
reached 

Vacemeb , — All vaccines may be employed for two years from 
the date of manufacture, except those mentioned below, which 
should not be used for periods longei than those stated. 


T. A. B Vaceme 


Months from 
date of manu- 
facture. 

. 6 

Cholera Vaccine 


. 6 

Dysentery Sero-vaccuie . 


. 6 

Sensitized Streptococcic Vaccine 

, 

. 3 

Gonococcic Vaccine 


. . 

Plague Vaccine 

. 

. 18 
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Indents. 

434. Indents for vaccine.'., la, calf h njph tic., aie m the fir^t 
place made ))y Field Medical niut'^ on the Advanced or Uaise 
Depots, Medical >Sioie> The latter will mumtain blocks by 
addiefcsing conbolidatecl imlent^. altei leleieuce to the D. M vS 
m the Field if iieccfcsaxv, diiecc to Aimy Hcadquaiteib, India 
and nvt to the laboiatoric'* concerned in maneh eture. 

instructions carrysn§>oui routine vaccine inoculations^^ 

435. The fir^t step in the opeiation of any inoculution ib to ^^ellhze 

the s^Tlllge and needle A tenqx .diiie higlxr than IbO^C 
mjuiejs the plunger if made of lubbei. and a lenijierPvture lower 
than 1^ not .o cltidciit in tllutujg btenhz.ition Xtedlcc 

.should ])e bhaip, clean and i>atei/c. It tiicbc pomtb aie attoiiclcd 
to, "woik lb gieath lafiJjtated and the op( rat jun is much 
pamtul. See that the stimge airtight Take up the vaccine 
bottle 01 tdnal. iSole the number of th( brcA\, number of bottle 
and dose to be used Ahva^t.*. evamme loi any ciacks or fla^\s 
in the glass By handling the bottle oi idnal in thf* same ^^ay 
that the index of a cliuictd thcimomctor is shaken do^\n, leakage 
will be detected Faulty bottles mubi invariably be rejected. 

The bottle or phial should then be well shaken so as thoroughly 
to mix the sediment winch consist's of dead hacteiia and la an 
essential part of the vaccine. 

To open the bottle or phial, hold the neck m the fiame, tuiiimg 
the bottle round all the time so as to sterilize every part of the 
neck. When the glass is heated bufhciently, jerk up a little of 
the fluid and the neck will ciack. The tip ma;s then be knocked 
off by a sharp blow fiom a pan of sterilized forceps. 

Now take up the syimge, jiass the pomt of the bottle or phial 
' through the flame and till ujj the sjTmge with the vaccine. Get 
rid of excess air by adjustmg the piston. Note the graduation 
marks on the shaft of the juston and screw up the disc to give 
the recj Hired dose. The syringe is now ready to make the ino- 
culation The pioccdure m the case of rubber-capped bottles is 
to deposit a drop of puie ly.wl or eaibolic acid upon the rubber 
and introduce the needle through it to fill tlie syringe. 

Method of injecting the vaccine. 

(a) Choice of a hde for the infection . — With a view to dimmish- 
ing the pain which is consequent upon serous effusion and 
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facilitating the absorption of this effusion, it is advisable to 
inoculate the back of the arm (preferably the left arm), at the 
level of the insertion of the deltoid muscle. 

(6) Method of making the inpchon. — The simplest method is to 
pick up a thick fold of skin between the fingers and thumb 
and then pass the needle through the skin in a sjopmg direction 
more or less parallel to the surface, carefully avoiding big vessels 
and not penetratmg the muscles, but taking care to enter the 
subcutaneous tissues. The dose should be injected slowly. 

The skin should previously be stenhzed with soap and water, 
alcohol, and the site of election pamted over with Tmcture of 
Iodine. If a series of men are bemg inoculated at the same time, 
and the sterilization of the skin be entrusted to an assistant, 
he must be under the supervision of the operator who, it must 
be understood, is personally responsible for every detail con- 
nected with the operation. Immediately after the inoculation 
when the needle is withdrawn, the wound should be agam pamted 
with Tincture of Iodine and neither before nor after the operation 
should the site of the wound be fingered. 

If a series of inoculations is bemg made, the needle of the 
syringe should be sterilized between each operation. This should 
be done by dippmg it momentarily m hot oil which is kept at 
hand at a temperature of 160®C. After this has been done and 
before the next inoculation, a drop or two of the vaccme should 
be ejected from the sjrmge to get nd of any oil withm the needle. 
The disc is then re- adjusted for the next dose. 


NOTE. 

All bottles or phials which hane once been opened and which have 
not been used up completely in one senes of inoculations must be 
thrown away and never retained for the purpose of further inocula- 
tions at a later date. This also applies in the case of rubber-capped 
bottles when these ate issued^ 

As the rejection of the unused remainder in an opened bottle 
involves considerable wastage^ it is very necessary for operators 
to collect parties for vaccination and to avoid the treatment of single 
individuals or even two or three^ where it is possible to bring together 
large numbers at one time^ 
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instructions for Recording inoculations.^^ 

436 . On field serrice, records of vaccination and all prophylactic 
inoculations will be made in the ease of officers in the ‘ Record 
of Services ’ Book A.B. 439, and in the case of British and Indian 
troops and Followers on the inside right-hand cover of A.B. 64 
(British soldier’s Pay Book), A.B. 64AI. (Indian Soldier’s Pay 
Book) and I,A.F. K-1157 (Follower's Service Book). These entries 
will be made as follows until such time as a special form is pro- 
vided in the^ books: — 

Tioo-dose system. 

The dates on which the first and second inoc- 
ulations were given, the initials of the 
medical officer or officers carrying out the 
operation should be entered thus : — 

T.A.B. 1-10-18 H.B. 

2 10-10-18 H B. 

One-dose system, 

T 4.B 

-r —' (or Choi.). — The date on which the single inoculation of 
^ 1 c.c. was given, and the imtials of the 

medical officer should be entered thus . — 

1-10-18 H.B. 

1 

Where modified doses are given, this fact must be recorded 
thus : — 

T.A.B. ice. 1-10-18 H.B. 

C.C. 8-10-18 H B. 

J c.c. 16-10-18 H.B. 

Anaphylaxis.^^ 

437 . This word is used to express a super*ensitive condition which is 
brought about in animals by the injection of foreign protein 
substances, such as serum. The ammal is said to be sensitised 
by the imtial injection. If after an incubation period of some 
ten days the animal is agam mjected with the same serum sudden 
collapse and death may occur. 
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A very small dose is able to sensitise an ammal, but a very 
much larger amount is required in the second dose to bring about 
the symptoms of anaphylactic shock. In a guinea-pig 0*001 ccm» 
will sensitise, but it requires five ecm. or more for the second dose 
to produce fatal shock when given subcutaneously. If, however, 
the second injection is given mtravenously as little as one-tenth 
of a com. may be sufficient to kill the animal. 

It must be borne in mind that the number of umts of antitoxin 
contamed in the serum has nothing to do with this , it is tM 
proteins of the serum itself which cause the mischief. 

The quantity of serum, therefore, in this second injection and 
the route chosen — mtravenously is the most dangerous — have a 
great influence on the occurrence of this phenomenon. What 
is the exact amount required in man is not known. 

There does not appear to be any danger of anaphylactic shock 
from mjections of tetanus antitoxin in the small prophylactic 
doses of 500 units given subcutaneously however often they are 
given. No one need be afraid of injecting the three com. of horse 
serum, which as a rule contams the 500 units, every seven days 
as recommended. If more than seven days have elapsed since 
the last mjection — ten, fifteen, thirty or more — there is also no 
serious danger to be anticipated. If a serum of higher potency 
IS used, then there will be stiU less danger, as less serum will be 
required. 

It must, however, be admitted that there is some slight danger 
in the case of developed tetanus, when large doses are given 
mtravenously or, though to a much less extent, when given 
mtrathecally. This small risk would not, however, justify the 
physician m withholdmg serum treatment. But it should be 
kept in mind that large doses (20 cem and upwards) given 
mtravenously or mtiathecally, may give rise to anaphylactic 
shock. 

Intrathecal mjections are not considered to bq so dangerous 
as intravenous, smee the serum cannot leak out as qmckly from 
the spinal canal into the general circulation as when directly 
introduced into a vein The patient should m tins way, by this 
slow leakage, become desensitised. 

As the dose of anti- dysenteric seium is Ian e, 20 to 100 cem of 
horse serum, there is undoubtedk^ a danger of settmg up anaphy- 
lactic symptoms, especia% it mtrociuced mtravenously, in 
sgldiers who have previously had e mjection of horse serum, 
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438. The prevention of Anaphylaxis. — Every soldier vho is about to 
have an intravenous or inlitithecal injection of serum, should be 
assumed to liave already leceived a do^e of serum at some time 
or other, and thercfoio to be m a sensitised or anaphylactic 
condition. 

If large doses must be given mtravenously, then a small 
desensitising dose should lust be given 

It IS well kno^\n that when hoises are immunised against the 
meningococcus for the production of anti-menmgococcic scrum, 
it Is dangerous to use mtiavcnoiis mjections. The animals 
become hypersensitive and not mfiequently die alter an injec- 
tion. The same thing o^'< ura when anti-streptococcic or anti- 
^taphylococ L ic seium i^ us^d. If a small desensitising dose be 
given intiavenou''lv two hours before the big dose, there is 
usuahv no tiouble 

Now" wdiat IS the best a-nd most j)racti<‘al method of descnsitis* 
mg or inducing auti-anaphylaxis ? As a mattei of fact , we have 
not sufficient experience ol desensitivation in man to lay dovn 
defimte lules. One method, which has been proposed, is to 
dilute five ccm. of the seium with hfty ccm. of normal salt solu- 
tion. Of this mix time, one tern* is injected intravenously. This 
is foUow’ed four minutes later bi three ccm . tw "0 minutes later 
by 10 ccm , and after another interval of two mmutes by twenty- 
five ccm* Then m ten oi fifteen minutes the full dose may be 
given either intravenously or mtrathecally. In such a dansierous 
disease as tetanus, the danger of inducmg anaphylactic sjTnptoms 
must be faced. Nothing ^lould inteijeie uitli tht 'prompt adnnnis 
iration oj aniitoxiii. 

The presence of the hypersensitive state and consequently the 
necessity of attempting complete desensitisation be deter- 
mined by means of the allergic reaction. This occurs m sensitised 
mdividuals when a small sub -epidermal or mtradermal injection 
(0-4 ccm.) of the seium is given. In sensitive mdividuals such 
an mjeclion results in the development, witlun five to ^thirty 
minutes, of a raised urticarial or hyperiemic area from one to 
five 01 more cm. in chameter. If aftei the lapse of forty mmutes 
no reaction has occurred, the jiatient may be assumed not to be 
hypersensitive. If such a leaction does lake place# desensitisa- 
tion may be pioeeeded with m the manner mdicated. 

It is also of importance to inqume before givmg large doses of 
oerum as to whether the patient is peculiarly sensitive to horses. 
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There is a class of persons with this idiosyncrasy known as ilorse 
Asthmatics,” who are seriously affected by the mere smell of a 
horse or stable. 

439. Treatment of Anaphylactic shock.—Up to the piesent no method 
of treatment has been found to be reliable, but a few remarks 
on the prmoiples which it is thought ought to underlie such 
treatment may not be considered out of place. 

It may be laid down at the outset, that the condition of anaphy- 
lactic shook IS characterised by symptoms which can be referred 
to the vagus and S3mipathetic nerves. 

Bronchial asthma, sweatmg, pallor, diarrhoea, occasional heart 
block, are symptoms which occur and which may also be ehcited 
by stimulation of the vagus. 

Fall of blood pressure with congestion of the blood vessels in 
the splanchnic area is a marked symptom, and a similar condition 
may be produced by paralysis of the sympathetic system. 

Atropine has the effect of paralysmg the vagus and adrenalin 
of exciting the sympathetic system. 

There is some chmcal and experimental evidence in favour 
of the view that the asthma of anaphylactic shock may be relieved 
by atropine. The drug may bo administered in normal sahno 
by mtravenous injection m doses of gr. 1/60 atropme sulphate. 

Adrenalin should also be given mtravenously when the pulse 
indicates a considerable fall of blood pressure, m doses of 6—8 
minims of 1-1,000 adrenahn solution m 10 cc. of sterilised normal 
saline. 

The 1-1,000 adrenalin solution is aheady sterilised by the 
presence of chloretone and should be added directly to the already 
boiled normal sahne as it is destroyed by boihng. 

When there is any reason to apprehend any danger of shock, 
a s;^mge, atropme and adrenahn, should be at hand in case of 
accidents. 

The patients should be kept as warm as possible^ and brandy 
may be given. The asthmatic spasm is reheved to some extent by 
a few whiffs of ether or the inhalation of stramonium cigarette 
fumes. It cannot he too strongly emjihasised that when re4njecUo7i3 
are given they should he given very slowly, 

260 



REFERENCES. 


1 Medical Annual, 1918, p. 130, 

2 B. M. J. 1916 (ii), p. 691. 

3 E. M. S. Circular No. 4-S, dated 12th December 1918 

4 B. M. J. 1917 (i), p. 46. 

s Mem. on some Med. Dis. in the Med. War Area, p. 40. 

® Grseme Gibson , R.A.M.C., Journal, Vol. 28, p. 656. 

’ D. M. S, Circular No. 3-S, dated 12th December 1918, 

8 Medical Annual, 1918, p. 34, 675. 

9 Stitt. Tropical Diseases, p. 169. 

19 Medical Annual 1918, p. 421. 

11 Acton and Knowles, Ind. J. Med. Research, 1914, Vol. II, No, 1, p. 46- 

148i, 1916, Vol. in. No. 2, p. 276-361. 

12 NicoUe and Blaizot, Medical Annual 1918, p. 580 , Lancet, Nov. 1916, 

p. 950. 

13 D. M. S. No. 19962-1 (DMS-6), dated 29th October 1917, 

14 D. M. S. Circular No. 6-S, dated 12th December 1918. 

16 D. M. S. No. 17740-1 (DMS-6), dated 16th April 1917. 


251 



CHAPTER X. 


LABORATORY SPECIMENS. 

Notes on collecting and dispatching. 

440. In making glass slide or cover glass preparations to send to 
a laboratory for examination, such as blood-films, smears of pus, 
etc., the first essential is to have a clean sterihzed shde. The 
best method of cleanmg slides is as follows. — Place the glass 
slide for some time in a mixture of concentrated sulphuric acid 
6 parts, potassium bichromate 6 parts, and water 100 parts ; 
then wash thoroughly in water and store in absolute alcohol. 
For use, the shde is dried by wipmg with a clean duster or simply 
allowed to dry. 

Where such a method is not available, a clean slide may be 
dipped in alcohol, then the alcohol is burnt ofi and finally the 
slide is pohshed with a clean soft rag or duster- 

In either case it is essential that the surface of the glass be not 
touched by the fingers after the cleanmg. 

441. Biood-fiims.— A small diop of blood is taken on to a clean 
slide about ^ mch from one end and, with the fingers at each end, 
this slide IS held at a slant, the drop bemg lowermost. A spreader 
of narrower dimension than the slide (this can be made from 
another slide by chipping off the comers) is then taken in the 
other hand and brought downwards to touch the drop of blood 
which at once spreads laterally to the limits of the spreader* 

The slide is then slowly withdrawn downwards, maintaining 
contact with the spreader, when the blood will be spread in an 
even manner and should leave tongues reachmg to within J mch 
of the other end of the slide. The film is then dried in the aif. 
Then scratch with a needle the name or identification number on 
the middle of the film and finally wrap in clean paper so as to 
prevent flies settling and removing the blood. 

The reason for a clear margin being present both at the sides 
and at each end, is to allow of all parts of the film bemg exammed 
on a microscope fitted with a mechanical stage, whilst the method 
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of abstraction of the slide rather than propulsion of the spreader 
tends to lessen the number of broken cells in the resulting film. 

442. Thick Blood-films. — ^Prick the Unger; allow a fairly large 

drop of blood to exude and receive on the centre of a slide. 
Usmg the head of a needle, spread this drop over an area about 
one third of an inch square. The film should dry homogeneously ; 

if it shows a tendency to flocculation, it is too thick. 

Each shde must be wrapped up separatdi/ in a piece of paper 
with the name, number, rank and regimeflt of the patient, and 
the exammation required written clearly on the paper. 

443. Blood Counts. — For a differential Hood count > a blood-film is 
taken as above. 

For a 'ied (erythrocyte) count and a white (leucocyte) count 
a hsemocytometer is necessary. There are two pipettes ; the one 
narrower and of less capacity is used for the red count and the 
other which is wider, for the white count. Each has three 
graduating marks, ^.e., one half way up the stem, one just below 
the bulb, and one just above the bulb. In ordinary cases the 
0*5 mark halt way up the stem is used ; the mark below the bulb 
only bemg used in cases of severe anserma. 

The finger or ear is cleaned and pricked with a sterilized 
needle. The first drop of blood is wiped away and thou the blood 
IS sucked up the pipette to the 0*5 mark , diluting fluid (Toison s 
for the red count and Hayem’s for the while) is then sucked up 
to the mark above the bulb. Tho pipette is then gently rolled to 
and fro to mix the contents of the bulb The latte](;ii%hould then 
be blown out into a clean sterilized watch glass, re-dhaivn up into 
a pipette or capillary tube, and be prev^ted from evaporating 
by sealing both ends. When dispatching, enclose a paper 
statmg, m addition to the name, etc., whether the blood was 
drawn up to the 0*5 or the 1*0 mark of the hsemocytometer 
pipette. 

444. Blood Cultures. — Blood for bacteriological cultures is taken 
directly from a vem. It should be taken early, as m diseases 
such as entenca the orgamsm is apt to disappear from the blood- 
stream. Absolute asepsis is here essential A syrmge of 5 c.c. or 
10 c.c. capacity, with a needle having a good sharp pomt, is 
required. The needle and syringe, with its parts taken to pieces, 
are boiled and taken to the bedside in the sterilize or, more 
simply, the syrmge is sterilized by drawing up hot oil and 
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carried to tlie bedside in a sterile test-tube. Tbe median 
basilic vein is iisually chosen and the skin over it painted vith 
tincture of iodine. A bandage is tied lound the aim sufhciently 
tight to distend the vein. The vein may be biought out more by 
telling the patient to clench the fist once or twice The opeiator, 
having sterilized his own hands, then puts the syringe and 
needle together, avoiding touching the pointed end of the needle, 
Steadying the arm with the left hend, he then jilnnges the needle 
obhquely inlo the vein. As soon as the needle is in the vein 
blood flows readily into the syringe 5-10 cc of blood should 
be drawn up and the bandage on the aim then untied. The 
needle is "withdra’wn and finally a pad tic d over the site of punc- 
ture. 

The culture media must be ready at the bedside- Two to five 
CO. of blood should then he inoculated into the culture media 
supphed (usually 20 c c. of a 5 per cent, taurocholate of soda 
solution in a rnhber-cappccl bottle) and the remainder may be 
used to fill sterile Widal tubes 

The syringe must then be w^ashed out carefully to prevent 
blood-clot forming in the needle, sterilized, and the parts taken 
to pieces. 

The cultures, etc , arc then sent to the laboratory with full 
particulars. 

445. Serum for Wassermann and Widal Tests.— Blood for these is usually 
obtamed more satisfactorily from a vein as desciibed for blood 
cultures. Wright’s capsules, howwer, may be used but these 
require considerable jpractice to fill sufficiently for the test 
to be earned out. When obtained from the vein by a 
syringe, the blood should be transfeiicd to a sterihzed test 
tube and set aside for several hours to allow the serum to separate 
out from the clot. Then either fill a Wright’s capsule or a 
pipette with as much serum as possible, seal — taking care not to 
heat the serum — and dispatch with full particulars. 1 c.c. of 
serum is sufficient lor either of these tests. 

446. Pus. — Pus should either he collected in a sterihzed test tube or, 
if there is insufficient lor this, a sterihzed platinum needle can 
be used to moko cultures and films (as in blood, films) or, failing 
this, a swab of the pus may be taken as for diplitheria and sent 
to the laboratory in a sterilized test tube. 
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|447. Faeces. — the laboratory is in the immediate vicinity, fseces 
may be placed in small tnis with well-fitting lids and 
the latter sealed with surgical strappmg. When dispatched 
through the post, certain precautions are necessary. Firstly, as 
fseces that require examination are usually liquid, lealtage in 
transit must be guarded agamst Fme sterilized sand should 
first be added until a consistency of thick paste is obtained. 
Secondly, in order to keep the temperature as low as possible, 
the tin contaimng the sample should be packed in moist tow, etc., 
and the whole put in a perforated box. Fmally, the specimen 
should be delivered to the laboratory as early as possible ; if the 
sample arrives within two days, enterica organisms should be as 
easily recovered by the ordm^ plating method as from a fresh 
sample.^ 

448. Urine. — Urine should be collected in sterihzed bottles, e.g,, 
medicine bottle, be tightly corked and sent as fresh as possible, 
labelled with the name, etc., and examination reqiured. A 
catheter specimen is best for bacteriological exammation , other- 
wise the meatus should be wiped with antiseptic, a small portion 
of the urine allowed to pass into an ordinary bottle, and the 
remamder collected in the sterihzed bottle. 

449. Sputum. — ^If the laboratoiy is near, the bedside spittoon may 

be sent, otherwise a small sterfijzcd bottle, gallipot, etc., sliould 
be used. The disease suspected should be mentioned. ^ 

The sputum for examination should be definitely obtained 
from the lower respiratory passages The early mormng sputum 
is the best. Sahva or pharyngeal exudate is frequently sent in 
mistake for sputum. 

N.B . — ^In collecting the above specimens, Le,, faeces, urine, 
sputum, it is essential that no antiseptic be used in the vessel. 

450. Cerebro-spmal Fluid.— Collect directly from the needle or can- 
nula into sterihzed test tubes at the time of lumbar puncture. 
One or two ounces at least should be sent if obtainable, otherwise 
as much as possible. Cerebrp-spinal fluid must be kept at body 
temperature, for which reasbn it is impracticable to dispatch 
by post. Fleural, ascitic and cystic f.%%ds are collected in the 
same way as cerebro-spmal fluid. In each instance the culture 
tubes are best planted at the bedside. 

451. Swabs.— Swabs are chiefly taken from the nose and throat in 
cases of diphtheria, cerebro-spinal fever, etc., but may be used 

256 



LABOEATO^IY specimens — VAEIOES. 


for pus, etc. They are made by wrapping a piece of cotton 
wool round the end of a probe, thin stick, wire, etc. The cotton 
wool IS rubbed gently on the selected surface and then placed m 
a sterilized test tube containing a cork. "The cork should be 
luted with paraffin wax or sealmg wax, to prevent evaporation. 
The test tube should be carefully packed to guard agamst break- 
age, and sent to the laboratory with full particulars. In cases 
of diphtheria where the faucial membrane is tough, it is advisable 
to push the swab under the edge of the membrane, as often a 
negative result is obtauied when the sui*face only is swabbed. 
A film on a slide, made directly from! another swab, should 
accompany the specimen. In cerebro-spmal earner work the 
swab should be tree from sahva and so should be guarded for 
post-nasal swabbmg. 

452. Tissues. — If the laboratory is near, portions of tissue for examina- 
tion should be sent immediately m a sterihzed vessel : if distant 
they should first be smeared on to glass slides to make film 
preparations, and other portions put mto 70 per cent, alcohol or 
methylated spirit or Zenk;er’s fluid (see Section 372) if sections 
are to be cut. 

It IS absolutely essential, if the histological exammation is to 
be satisfactory, to send all particulars with the tissue regarding 
duration, ulceration, adherence, etc. The chmeal facts suggesting 
malignancy or non-malignaney in the case of tumours should 
invariably accompany the specimen. 

453. insecia. — Mosquitoes, sandflies, fleas, bugs, etc., require careful 
handhng both in eatebng and packing, to prevent damage to 
mmute hairs or other distmgmshmg characteiistics. Three 
methods of dispatching are given: — 

{a) Pass a fine pm through the thorax until the insect is half 
way up the pin. Cut a circular disc of cardboard of 
shghtly less diameter than the test tube to be usecU Pm 
the insect through the cardboard disc to the base of a cork, 
burying only one quarter the length of the pm, mvert ai3d 
cork tightly in the test tube. 

(6) Wrap in soft paper folded hke a sugar bag. 

(c) Tease out cotton wool mto fine staple, make a nest m a 
piU box and msert the mosqmto or sandfly. Pack the pill 
boxes in a larger box and add one or two drops of medical 
creosote to prevent moulds formmg. 
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SPECIMENS — PRECAUTIONS IN POSTING 

I’uU particulars with regard to locality in wluch caught, 
animal host, etc., should always be submitted. 

— Pathological and other specimens are technically the 
property of the Government of India. 

454. Precautions to be taken in posting. — The following extract from the 
Post Office Guide, India, shows the regulations m force regaid- 
mg the dispatch by iiost of certain pathological specimens.® 

Human and other viscem . — Human and outlier viscera may be 
transmitted by the Inland post to Chemical Exammers ‘for 
analysis, subject to the foUowmg conditions . — 

(а) The suspected viscus or other material to be sent for 
exammation must be enclosed m a glass bottle or jai, 
fitted with a stopper or sound cork 

(б) Great care must be taken that the stopper or cork of the 
bottle fits tightly. This piecaution is especially necessary 
when alcohol is used as a preservative , m such cases 
a rmg of bees’ wax or candle-wax must be placed round 
the lip of the bottle so as to cover the shoulder of the 
stopper. The stopper must be carefully fastened down 
With bladder or leather and sealed. 

(c) The glass bottle or jar must then be placed in a strong 
wooden or tm box, which must be large enough to allow 
of a layer of raw cotton, at least three-fouiths of an mch 
thick, being placed between the bottle or jar and the box. 

{d) The box itself must be encased m cloth, winch must be 
securely closed and sealed. The seals must be at intervals 
not exceedmg three inches along each seam. All the seals 
must be of the same kmd of wax and must bear distinct 
impressions of the same device. The device must not be 
that of a current com or merely a series of straight, curved 
or crossed hues. 

.455. Plague Cultures , — Cultures or other ai tides known or believed 
to contam the hvmg germs of plague may be transmitted by the 
Inland post, subject to the foUo-wmg conditions * — 

(a) Such culfcm’es or other articles aforesaid must not be 
accepted lor transmission, unless they are sent by a Com- 
missioned Medical Officer, a Mihtary Assistant Surgeon, 
or a Medical (Practitioner in possession of a qualification 
not lower than that of L. M. S. of the University of Calcutta, 
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CHAPTER XI. 


VITAL STATISTICS. 

Stations on the Frontier and Lines of Communication. 

456. Tiie aooompanying table has been compiled, where possible, 
for the quinquennial period immediately prior to the Great 
War, m order that conditions arising from overcrowdmg, constant 
movement of troops and excessive recruiting, etc , should be 
eliminated. 

The ratios may help m estimating whether sickness is abnormal 
and therefore whether special reports should be made and prompt 
measures taken. 
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CHAPTERfXI). 

USEFUL DATA. 
Weights, Measures, etc. 
457. Measures of Length. 


Metre?-. 


1 Myrianietre 

Mm 


10,000 


6*2137 miles. 

1 Kilometre 

Km 


l,000j 


0*6214 mile. 

1 Hectometre 

Hm 


100 

= 

109*361 j^ards. 

1 Dekametre 

Dm 

= 

10 

== 

32*8084 feet. 

1 Metre . 

M 


1 

= 

39*370113 inches. 

1 Decimetre 

dm 


0-1 

== ' 

3*937011 „ 

1 Ceutimetie 

oiu 


0‘01 

== 

0 393701 ,, 

1 Lrillimctrc 

m rn 


0 001 

= 

0*039370 „ 

1 Micron 

JU 


0-000001 


0 000039 „ 


458. Measures of Mass. 


Grammes. 


1 Myriagramme 

. Mgm = 

10,000 

= 22 0461 

pounds. 

1 Kilogramme 

. Kgm = 

1,000 

= 2*2046 

„ 

1 Hectogramme 

Hgm = 

100 ’ 

= 3*5274 

ozs. av» 

1 Dekagramme 

, Dgm = 

10 

= 154*3236 

grains. 

1 Gramme . 

, Gm = 

1 

15 4323564 

9i 

1 Decigramme 

. dgm = 

0*1 

= 1*5432356 

J> 

1 Centigramme 

cgm = 

0*01 

=- 0*1543235 

J> 

1 Milligramme . 

. mgm = 

[0*001 

= 0 0154323 

if 
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459. Measures of capacity. 



Litres. 


1 Myrialitre 

Ml 


10,000 

- 2199*76 Impl gall 

1 Kilolitre 

K1 


1,000 

= 219*97() „ „ 

1 Hectolitre 

HI 


100 

= 21*0970 „ „ 

1 Dekalitre 

D1 

= 

10 

1*1997 „ 

Litre 

L 

= 

1 

= 35*196 Imp. Fl.ozs. 

1 Decilitre » 

dl 

= 

0*1 

- ' 3*5196 „ „ 

1 Centilitre 

cl 


0 01 

- 0*3519 „ „ 

1 Millilitie 

(mil) 


0 001 

- 0 0351 „ „ 

or cubic 

(or) 



16*95 minims 

Centimetre 

(cc.) 



nearly. 


460, Factors for convors^on, formulae, etc. 


1 cubio centimetre oJt tvater at4°C. -sveighs 1 gramme 

Multiply by 

To convert grammes into grams . . 15*4323564 


.. 

99 

j, „ ounces, avoir 

0*035274 


99 

ounces into giammes . 

28*349 


99 

kilogrammes into pounds 

2*20461 

>9 

99 

grams into grammes 

0 06479 

99 

99 

Troy ounces into grammes . 

31*104 


99 

cubic centimetres into Imperial 
fluid ounces 

0*03519 

»9 

99 

litres into Imperial fluid ounces 

35*196 

99 

99 

Imp fluid ounces into cubic 
centimetres .... 

28*42 

99 

99 

pmts into litics . 

0*5679 

99 

•>9 

metres into inches 

39*370113 

99 

99 

mches into metres 

0*0254 

19 

99 

cubic feet into gallons . 

6*23053 

99 

99 

gallons into cubic feet . 

0*1605 


One pound avou'dupois — 7,000 grams — 453*59 grammes* 
266 



CUBIC SPACE. 


Superficial Space. 

Area of Rectangle and Square — The length multiplied by the 
breadth. 

Area of Rhombus or Rhomboid (m which the opposite sides 
are parallel) — The base multiphed by the perpendicular height 

Area of Trapezoid — Half the sum of the two parallel sides 
multiplied by the ^vidth. 

Area of Triangle — Half the ijroduct of base and height. 

Area of Regular Polygon — The sum of the sides (perimeter) 
multiphed by half the perpendicular (dia^svn from the centre 
to the middle point of any side). 

Area of Parabola — The base multiplied by two-thnds of the 
height. 

Area of Cu’cle — Square of diameter multiplied by *7864 or 
squaie of radius multiphed by 3*1416 

Area of Ellipse — The product of the long and short diameters 
multiphed by *7854. 

Area of Segment of a Cu'cle — The cube of the height divided 
by twice the length of the chord added to two-thirds of the 
product of chord and height. Note : When the segment is 
greater than a semi- circle, hnd the area of the circle and deduct 
the area of the smaller segment. 

Area of Sec'lor of a Circle— Half the product of the arc 
multiplied by the radius 

Area of Sphere — Diameter squared, multiplied by 3*1416, or 
four times s<iuare of radius multiplied by 3-1416 


Cubic Space. 

Volume of Cube or Rectangular Room— The length multi- 
phed by the breadth multiphed by the height. 

Volume of Prism— Area of base multiphed by height. 

Volume of Cylmder— Area of base multiphed by height. 

Volume of Cone or Pyramid — The area of base multiphed 
by one-third of the perpendicular height. 

Volume of Dome (Segment of a Sphere)— Area of base multi- 
plied by two-thirds of the height. 
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Volume of Sphere — Cube of diameter multiplied by *5236 
or four-thirds square of radius multiplied by 3 ‘141 6. 

Volume of Wedge — Area of base multiplied by half of the 
perpendicular height. 

Volume of Frustum of Cone or Pyramid — The sum of the 
areas of the two ends of the frustum and the square root of 
their product, multiplied by one-third of the height of the frustum. 

The cubical capacity of a marquee used s»s a Hospital Ward 
may be formed by dividmg it into (a) Body — a solid rectangle 
with a half cylinder at each end. (b) Hoof — a solid triangle 
and two half cones. 


Percentage solutions. 
461. Quantity of dry measure required 


Percentage. 

Parts. 

1 In 1 fl. dram. 

In 1 fl. oz. 

In 1 pint. 


1 in— 

Grains 

Grams. 

Grains. ' 

1 

100 

0*547 

4 375 

87-5 ' 

2 

60 

1-094 

8 750 

175*0 

H 

40 

1*367 

10*937 

218-75 

3 

33-33 

1*640 

13 125 

262*5 

4 

25 

2*187 

17*500 

350*0 

6 

20 

2 734 

21*875 

437*5 

6 

16-66 

3 281 

26*250 

625*0 

7 

14 28 

3*828 

30*625 

612*5 

8 

12-5 

4*375 

35*000 

700*0 

9 

nil 

4*922 

39*375 

787*5 

10 

10 

5*468 

43*750 

876*0 


The above table is based upon the official method for making 
a one per cent, solution, e.e., one grain of solid in 100 gram 
measures of water, which at 16-7°C. equals 109*7143 minims 
(usually taken as 110 minims). 
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462. Quantity of fluid measure required 


Percentage. 

In 1 fl. 02 . 

In 1 

pmt. 

In 1 

gallon. 


Minims, 

Oz. dr : 

mm 

Oz. 

dr. 

min. 

1 

4-8 

0 

1 

36 

1 

4 

48 

2 

9-6 

0 

3 

12 

3 

1 

36 

2i 

12 0 

0 

4 

0 

4 

0 

0 

3 

14*4 

0 

4 

48 

4 

6 

24 

4 

19*2 

0 

6 

24 

6 

3 

1 ^ 

6 

24*0 

1 

0 

0 

8 

0 

0 

6 

28-8 

1 

1 

36 

9 

4 

48 

7 

33 6 

1 

3 

12 

11 

1 

36 

8 

38*4 

1 

4 

48 

1 12 

6 

24 

9 

43-2 

1 

6 

24 

14 

3 

12 

10 

48*0 

2 

0 

0 

16 

0 

0 


Thermometers. 


(Fahrenheit and Centigrade.) 

463. This table shows the relationship between these two thermo- 
metric scales at certain temperatures. 

To convert degrees F. into degrees C., deduct 32, multiply 
by 5 and divide by 9. 

To convert degrees 0. into degrees F., multiply by 9, divide 
by 5 and add 32. 


F. 

0 . 

F. 

C. 

F. 

C. 

F. 

C. 

212 

100 

100 

37 8 

88 

31 1 

60 

16 6 

200 

93-3 

99-5 

37-5 

86 

30 0 

58 

14 4 

150 

65 6 

99 

37 2 

84 

28-9 

56 

13 3 

112 

44 4 

98-4 

36-9 

82 

27 8 

64 

12 2 

no 

43-3 

98 

36-7 

80 

26 7 

62 

11-1 

108 

42 2 

97 5 

36-4 

78 

25-6 

50 

10-0 

106 

41-1 

97 

361 

76 

24-4 

48 

88 

105 

40*6 

96 5 

35-8 

74 

23-3 

46 

7-7 

104 

40-0 

96 

35 6 

72 

22-2 

44 

66 

103 

39 4 

95-5 

35-3 

70 

21-1 

42 

5-5 

102 

38 9 

95 

35-0 

68 

20 0 

40 

4-4 

101-5 

38-6 

94 

34-4 

66 

18-9 

1 38 

3-3 

101 

38-3 

92 

33-3 

64 

17-8 

36 

2-2 

100-5 

381 

90 

32*2 

62 

16 7 

32 

0 
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WEiaHTS AND MBASDEBS. 


Indian Weights. 

464 , Indian weights vary shghtly m different parts of the country 
but the following are those most universally used ; — 

5 (Tolas = 1 Chittak. 

8 Chittaks = I lb, 

16 Chittaks == 1 Seer. 

40 Seers = 1 Maund, 


Indian coins may be employed as approximate weights ; as 
corned however there is a permissible variation amounting at the 
most to 1 per cent., and after circulation further variation may 
occur from wear. 

1 Kupee weighs 180 grams or 1 Tola. 

8-Anna silver piece weighs 90 grains. 

4- Anna cupro- silver piece weighs 46 grains, ' 

2-Anna cu]iro-silver piece weighs 22»5^grams. 

2-Anna cupro-niokel piece weighs 90 grams. 

1-Anna cupro-iiickel piece weighs 60 grains, 

1-Pice bronze piece weighs 75 grains. 

^-Pice bronze piece weighs 37*5 grains. 

1 -Pie bronze piece weighs 25 grains. 


465. Measurements. 

1- Pice bronze piece measures 1 inch m diameter, 

2- Anna cupro-mckel piece measures 1 inch from rounded corner 
lo rounded corner. The least diameter of this com is 21 milli- 
metres, and this is also the maximum diameter of the 1-Aima 
cupro-mckel piece with the scolloped edge. Both coins are useful 
m furnishing the metric and English standards of measurement. 

A one rupee note measures approximately 6 mches across. 
The Eield Medical Card, A, F, W-3118 measures roughly 8J- mches 
by 6J mches. 

An ordinary gentleman’s visiting card measures 3 by 1 1 mches. 
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ABBEBVXATIBD TELEGEAPHIO AEBEESSES. 


466. Rough data. 

A cubic foot of — 
Fresh water weighs 
Salt water „ 
Steel „ 

Loose earth** „ 
Clay „ . 


lbs. 

. 62 6 
. 63^5 

. 489*6 

. 95 0 approx. 

. 125*0 „ 


Abbreviated Telegraphic Addresses. 

467, Subject to alterations which may be made from time to time 
the following abreviated telegraphic addresses have been 
registered in India : — 

Director, Medical Services m India . = Medical, India, 

« in the field = Medical.^ 

D. D. M. S. Northern Command . = Northmecl, 

D. D. M S. Southern Command = Southmed. 

D. D. M S/A I) M S Division . = Divmed 

A D, M. S. Brigade . . = Brigmed. 

D. A. D M. S (Mobilization) . . = Medmob. 

D. A. D. M. S (Sanitary) . = Medsan. 

0. C. l^^tish General Hospital . == Brigenosp. 

O C. Indian (General Hospital . = Ingenosp. 

0. C. Frontier War Hospital . ' . = Frontwasp. 

0. C. Biitish Station Hospital . . = Bristhosp 

0. C, Indian Station Hospital . . = Insthosp 

O. C. British Convalescent Section . = Consecbrit 

0. C. Indian Convalescent Section . — Consecmd. 

0. in C. Central Dermatological Labo- 
ratory — Dermlab. 

0. C. British Malaria Convalescent 
Depot . . . . = Malarcon. 

Senior Medical Officer . . . = Esemo, 
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Antiseptics. 

468 . The following antiseptics will kill B. coU comm'ums in minutes 
under laboratory conditions, in the strengths stated^ . — 


Acidum Benzoicum . 


0*2 per cent. 

Acidum Carbolicum . 


M 

Acidum Oxalicum 


0-6 „ 

Acidum Picricum 


0*25 „ 

Acidum Salicylicum . 


0-1 

Acidum Sulphuricum . 


0-6 

Alcohol 


70-0 „ 

Argenti nitras . 


1 in 2,000. 

Chlorme . 


1 in 75,000. 

Creosote . 


1 m 300. 

Formaldehyde . 


2*0 per cent. ( = 6% Formalin). 

Hydrarg 3 n?i cyanidum 


1 m 2,600. 

„ lodidum . 


1 in 100,000. 

„ perchloridum 


1 in 100,000. 

lodme 


1 m 60,000 

Liquor Cresolis saponatus 


0*5 per cent. 

Potaskum permanganas 


1 m 2,000. 

Thymol . 


1 in 1,500. 


Atomic Weights. 

469 . The iollowmg are the International, 1915, Atomic Weights of 
the various elements mentioned m this book : — 


Aluminium 

. 




. 27*1 

Arsnenie 

. 


' 


. 74-96 

Calcium 





. 40-07 

Carbon 





. 12*00 

Chlorme 





. 35-46 

Copper 





. 63*57 

Hydrogen 


. 

• 


. L008 
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Iodine 


. 


. 126*92 

Iron 


. 


. 55*84 

Lead . 


. 


. 207*1 

Magnesium 


. 


. 24*32 

Manganese 




54*93 

Mercury 




. 200*6 

Nitrogen 




. 14*01 

Oxygen 




16 00 

Phosphorus 




. 31*04 

Potassium 




. 39*1 

Silver 




. 107*88 

Sodium 

. 



. 23*0 

Sulphur 




. 32 07 

Zmc . 

. 



. 65*37 


Rainfalls. 

470 . The following are the average annual rainfalls at certain stations 
on the frontier and the Lines of Communication. The month 
with maximum rainfall and average amount are also shown. 


Station. 

Annual 

Normal. 

Worst month. 

Quantity. 

Ambala . 


30*63 

July 


9*64 

Attook 


19*48 

August . 


4*07 

Bannu 


12*10 

July 


2*68 

Bhamo 


72*72 



17*28 

Chaman . 


7*12 

March . 


1*70 

Cherut 


28*00 

August . 


4 60 

Chitral 


15*42 

March . 


3 81 

Dibrugarh 

Lera Ismail Khan 


109*06 

9*32 

July 

ff • 


20*64 

2*02 

Drosh 


16*76 

April 


4*17 

Port Lockhart , 


31*02 

July 


5 37 

Fort Sandeman . 


10*05 

• 


2*20 
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Station 

Annual 

Noimal 

Woiht Month 

Quantify 

Gangtok 

135 11 

Julv 

24 90 

Gilgit 

4-91 

April 

105 

Hangu 

26 60 

August 

5 66 

Hindubagh 

, 6 84 

Januaiy 

1 77 

Jhelum 

25 69 

July 

6 62 

Kabul 

12 89 

March 

4 05 

Kila SaifuUa 

6 58 

July 

1 69 

Kohat 

18 27 


3 32 

Lahore 

19 58 


5 49 

Landi Kotal 

17*49 

Maich . 

3 48 

Loralai 

8 43 

July 

1 54 

Malakand 

40*34 

August 

10*27 

Mampur . 

61*82 

July 

11 12 

Mardan 

18 38 

August 

4 37 

Multan 

6 92 

July 

2 04 

Myitkyina 

78 91 

19 35 

Kowshera 

14 24 

! August . 

2 51 

Peshawar 

13 42 

March 

213 

Pishm 

811 


217 

Quetta 

10 02 

February 

199 

Rawalpindi 

34 06 

August . 

8 82 

Robat 

3 76 


Sadiya 

103*19 

July 

20 05 

Shelabagh 

12 24 

Maich . 

3 24 

Shjllong . 

86 05 

August 

16*35 

Sialkot 

30 69 

9*38 

Tank 

9 24 

July ; ; 

2 72 

Thai 

16 47 


3 63 

Tochi(DattaKhel) . 

10 57 

March . 

2 59 

Wano . . . 1 

12 23 

• . 

3*99 


How to make Charcoal. 

471 . A pit about 5 feet diameter and 3 feet deep is dug and a fire 
of wood made in it and fed until the pit is just full of fuel. As 
the fire burns, the hot embers smk to the bottom of the pit and 
fuel should be piled on and kept burning fiercely until the pit 
seems almost full of embers, when sufficient fuel should be added 
to raise the heap about a foot above the level of the ground. The 
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earth dug out of the pit should now be shovelled back over the 
burning mass and the whole left to cool for 24 hours, when the 
pit will be found nearly full of charcoal.^ 

How to Waterproof. 

472 . The Avaterproofiug of textiles can be effected by pamting with 
hot weak glue and 2] per cent solution of alum, or by alternate 
dipping in an enpilsion of soap and a solution of alum.® 

How to prepare Eusol. 

473 . Eusol if not made with reliable bleaching powder may be worse 
than useless as a germ deterrent. The following formulse and 
instructions are recommended : — 

Stock sol'ution A, 

Boric acid Ozs. 6. 

Clear water (preferably boiled) . . . Gals. 2. 

Stock sohition B, 

Standardized bleach solution (1*28%) . . Gal. 1. 

iteep m a stoppered jar or m stoppered bottles in a cupboard 
or in tlie dark. For use — add I part of Solution B to 2 parts 
of Solution A The object of boiling the water is to precipitate 
the temporal y hardness. The stock solutions, if kept as directed, 
will remain praetie.illy unaltered loi several months. Solution B 
can bo re-tested and standaidized at any Sanitary Section. 

Distinguishing Flags for Medical Units. 

474 . Union Jack, 1 foot 2 inches broad by 2 feet 4 mches long, and 
Geneva Flag, 1 foot 9 inches broad by 2 feet 4 inches long, dis- 
played horizontally side by side. Tiiese can be made from tm 
and painted. 


REFERENCES. 

1 F. S. Regs. I, 16 (1). 

2 Martmdalo and Wcstcott , Extra Pharmacopoeia 1915, p. 965. 

® Memoirs of the Indian Meteorological Department, "^ol. 22, part I, 
and Weather Reports 

*Mihtary Engmeermg, Part V, 86. 

® Wean ; Sanitation m War, p. 25. 
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EQUIPMENT OF A SANITARY SECTION. 

Alum sulphate (in 1 lb t^ns) ... 

Army Fly Spray ... 

Axes, felling, cuived helve 

„ pick heads, CI 5 lbs . . 

, helves maul S-il" . 

B^ges Sanitaiy Folioe (for N C. Os & men) 

Bleaching powder (to contain at least 25% chlorine) 

Biassards .... . . 

Brooms, sweepeis* 

Buckets, galvamzed non . ... 

water G S canvas, I P (foi tents) 

Canvas water stoiage tanks (Royal Irish Fusdiei pattern or 
stitute) 

Chests, tool (Field ambulance pattern) 

Chlorine apparatus . . 

Clothing, FS additional ai tides . ' . . 

Cordage, hemp, havser 3 strand, vhite, piepared in oil, 

60 yaida 

Dismfectoi, Tliresh’s poi table 
Equipment, personal of public folloveis 
Field Incinoi atoi s, coin]uoto (Meoiut 01 Lelean type) 

Flags, distinguishing, IP — 

Latrine, Indian . 

Polos, 12 ft 1 P 
Water Supply — blue 
led 
white 

Poles, 10 ft. I P 
Gur .... 

Holder Harriden fly spiayeis 
Hooks, bill 

Kettles, camp oval, with covois . 

Kmves, opening tins 
Lamps, F S. pattern, 1916 (for tents) 

Oil kerosene 125®F. fire test 
Pakhak (or 5 massaks m lieu) 

Potassmm permanganate (in 1 lb. tins) 

Rode, non, (each 4' 6 ^ longxf'' diameter) 

Saponified Gresol 
Screens, latrine 
Shovels, G S 
„ helves 
Stool, camp 

Spdiutn arsenite (coloured) 



lbs. 

8 


galls 

20 



6 


, 

16 

. 


16 



24 


lbs. 

8 

. 


103 

. 


80 



8 

. 


8 

suitable 

sub- 


. 


16 


in 4 lengths of 

. yds 200 

‘ 8 

16 

16 

4 

4 

4 

12 

lbs 20 


16 
4 
4 

20 
2 
8 

. 160 
lbs 200 


pairs 

lbs. 


lbs, 


8 

48 

48 ^. 

IQ 
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EQUIPMENT OF A SANITARY SECTION. 


Table, camp 

1 

Tents, IP complete 80 lbs (foiBiiti&hN C Os and men) 

4 

160 lbs (loi menial establishment) 

Tools, sets, containmg — 

4 

Adze, caipentei’s 

1 

Chisel, socket 1 " 

1 

Files, saw ciosscut S''' 

1 

„ „ hand 6 " 

1 

„ „ tenon 

1 

Gimlets, set of 3 

1 

Hammer, claw 24 ozs . , ^ . 

1 

Nails, Fiench of sizes 

lbs 2 

Pmcers, carpenter’s 

. i)ans 2 

Saw, hand 20'^ 

1 

Sets, saw, hand 

1 

„ » pit 

1 

Soiewdiivei, GS 6" . 

1 

Screws, of sizes 

lbs 1 

Tape, measurmg, metalhc woven 50 ft 

1 

Tubing, gas pipe lead — each 6 ft long, internal diametei 

pieces 8 

Yakdan, with padlock and keys 

1 

Note — A s the above equipment will piobably be revised, a li-st 

is given below of 

such additional equipment as has been used in Sanilaiy 
and Mesopotamia — 

Sections in Egypt 

Pei 

Section. 

Anvil, J cwt 

1 

Ase, hand, Mark II 

2 

Baiiows, stable . . . . 

2 

Bitumen . ... 

g.dlb 4 

Block, anvil, { cwt 

1 

Bottles, nanow-mouth, 1 q 

4 

„ water, enamelle '1 ' I ^ ' can ying bleach .solution) 

12 

Box, stationeiy, field, small, Maik V 

1 

Braces, ratchet posts 16'" 

1 

„ » ,, 12" 

1 

„ » dulls i-r 

. set 1 

Blooms, bass heads, 'tropical climate . 

20 

„ „ handles 

20 

Burette Mohi’s with ]et and stop cock 25 c c giaduated to 1-10 c c 

1 

Calipers, inside S'" . . 

2 

„ outside 6" . . . 

2 

CKI^ls, hand cold, x8'" 

8 

„ „ „ cross cut X 8" 

2 

Churn, Champion, 8 gallon (for mixing bleaching solution) 

1 

'<’iles, flat, rough 12'" 

4 

„ „ smooth 12" 

2 

„ ^-lound, smooth 10" 

„ square, smooth, 8" 

4 

2 

Fluxite . 

lb 1 

Foot prmts 8" . . 

2 

Forks, hay, large - ^ . 

10 

Gum 
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Hair clippers . ^ . . 

Hammeis., masoQ s, chisel poiat 
Hose, canvas, 30 ft. length 
„ piopared canvas 2" x 12 ft 
Hydrochloric acid 
Hyposulphite of soda 
Iron, soldering, tinman s, small 
Irons, flat 

Labels, bleach solution 
,, test solution . 

Lamps, brazing 1 pint 
hurricane 

Level, spirit adjustable 
Mallet, tinman’s, small 
Mugs, enamelled white 
Pakhals, mule, for bleach solution 
Petrol 

pipettes, graduated 10 c c. m c c 
Planes, smoothing 
Phera, side-cutting 8'’', Mark IV . 

Potassium iodide tabloids 
Pots, watering, large ^ . 

Pumps, lift and force, IMark IV 

„ mechanical, Men j weather (Vahant) No 1 size 
Punches, centre, 4"^ 

Rakes, garden 15" ... 

Rules, G S 4-fold, 2- ft ... 

„ mason’s, plumb, 2' 6" . 

Saw, compass (for m ikmg Utnne seats) 

Scales, ounce, TJ" bc.iiu, shallow brass pans 4" diameter, stamped 
Screwdriver, G.S ,12" . . . . 

Shears, tmman’s snip, Mark, II ... 

Solder, tinman’s 

Spaonors. A A D. K 1', jY. -Y, i'. f. 4' 

„ adjustable 9" 

Square, fitter’s 8" ... 

Stand, burette 

Siterch . - • * • * . * , ' 

Stove, Primus, No 5(1 burner) for making starch solution 
Tanks, wrater, “ Butt Gow ” 80 galls. .... 

„ „ 2,300 galls 

Taps, taper second and plug . 

Tins, mess D S. (for boiling starch) 

Too^, sorew-cuttmg, bolt and nut, Mark HI, Chest C, 

^ „ „ iron and steel tube, chest i''-l 

„ „ iron and steel tube, chest l|"-3' 

Towels, local pattern 
Trowels, bricklayers, 12" . 

„ pointmg cross joint 

„ ,* stop • 

Vice, bench parallel .... 

Wrenches, pipe, flat link, l"-6" . 


lb. 

lb 


2 

1 

Ifi 

16 

1 

1 

1 

2 


pairs 


pairs 

lb. 


2 
16 
1 
1 
6 

3 
2 
2 
2 
1 

1 

10 
16 

4 

2 
12 

4 
1 
2 
1 
4 
2 
6 
2 
4 
2 
1 
1 
1 
4 
16 
‘ 1 
I 

chest filled 1 
chest filled 
chest filled 


weights 


lbs 


lb 


set 


No. 3 


1 

1 

12 

4 

1 

1 

1 

1 
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Diagrams. 



PLATE I. 


FIG I 


1 

/ ;! \ 

/ 1 1 \ 


/] \ 

JAPANESE 






WATER RECEPTACLES 


plate z 
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TRQUCeH PO«\Ut\lNC FAU. ^ IMcHSS IN tO FEET IPCRanS PObT^ 

ano 6feAn 

pL - .. Box FQA Sawdust 
11 1 1 OA dry earth 
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latrines 
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DETAIL SECTION 

through trough 
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' / Posts 


6eR N UR WC TROOOK 


CAMP LATRINE 

WITH URINE-SEPARATING 
DEVICE. tUT cot- AB SHARP HAM C ff 


SCALE IM FCET 




plate 10. 
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INCINERATOR. 





PLATE 14 


SECTION AT A-A WHEN 
PACKED FOB TRANSPORT 




PLATE 15. 
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INDEX. 


A 


Abdust places for Indians 
Ablution rooms 

Acetic acid . ... 

Active service, sickness on 
Addresses, telegraphic . 

A D. M. S. (Samtaiy), appointment 

^ „ Lines of Commumcation 

Aerated waters .... V 

African Tick Fever 
Alcohol, in heatstroke . 

^ m Trench foot . 

Alformant lamp 
Alloys, chemical action of bisulphate tablets on 
Alum, as coagulant 
„ as soap remover . 

Aluminium hydrate 
^ sulphate 

„ „ formed in waterbottles 

Alumino-ferric 

Ammonia .... 

Anaphylams 

„ prevention of 
treatment of 

Aniimtls, hours for watering . 

„ manure from . 

^ protection of water supply, from 

^ watermg of 
^ water requirements of 
Ankylostomiasis 

Anophehnes, differentiation from culiomes 
„ A, 8tephe7m% Liston 

Anthrax, mcubation, segregation, etc. 

„ measures against 
^ transmission . 

Anti-fly measures 

^ „ desiderata of 

„ „ m cholera epidemics 

^ „ requirements for . 

Antiseptics, relative strengths of 

Ants 

, Apnaratus ; automatic chlorinators 
j, Beyts’ chlorinating 


84 , 


101 , 


103 , 


Section 
96 , 106 
183 

215 , 227 , 367 
16 
467 
1 
1 

11 
231 
316 , 328 
392 
166 
41 
37 , 38 
160 
38 
33 , 37 
41 
38 
240 

406 , 406 , 429 , 437 

438 

439 
70 

79 , 86 
70 
70 
24 
404 
206 
206 
404 
110 
223 

109 , 113 , 160 , 189-201 
202 
280 
201 
468 
244 
61 
62 
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Apparatus; oliolera . . • > 

Clayton fumkating 
for packing bleaohing powdor 
„ heat-exchange 

„ IJngner’s formalin 

^ Lyater water sterilizing 

„ Mather and Platt’s electrolyzing 
^ Neon’s chlorinating . 

„ Nesdeld’s chlorinati^ . 

^ test, for water supplies 

„ Trillat’s autoclave formalin 

iLppliances, sanita^, reserve 
Appointments, stas . * 

^ ^ „ A. B. 64and64M 

Army Bodes, A. B.-166 . 

, ,, A. B.-430 , 

Army Hy Spray . 

Army Forms. A. F. A^SS 

„ „ ‘ manuscript 

r A. F. 0-2118 , 

^ „ A. F. W-3118 , 

I „ L A. F. K.1167 

' ^ taken on service 

Arsenic add 
AxaeniouB acid 
Atomic weights 
Atropine test, in enterica 
^ in jaundice 


substitute 


Section. 
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. 221, 301 
44 
29 
166 
67 
■ 68 
62 
63 
49 
166 
2 

, 1 
436 
429 
436 ‘ 

108, 201, 227 

397 

398 
6 

. 429, 466 
436 
10 
111 

. 46, 361 
469 
. 301 

326 


B 


Jaqteriologioal examination of blood 
^ „ of excreta 

^ „ of Oriental sore 

. . rfpos . 

^ „ of water 

Jaits, for fly-traps .... 

- „ poison, for fly-traps 
Jsumboo diovels ..... 
barium carbonate rat poison . 
iatraoks, water requirements in 
lasars, placing out of bounds 
ied bugs, bionomics .... 

„ destruction of . - . 

„ diseases transmitted by . 

„ preventive measuies 
Idi’s mobile water filte^ 
benzidine test fpr chlorine . • ' 

ienzinii » » » » 


301, 346, 366 
292, 297, 301 

360 
366 

26 

. 6, 190 

192, 196, 197 
96 

361 
24 

280 

224 

167 

223, 363, 373 
226, 226, 227 
34 
63 

220, 231, 240 


31S 



IKDEX. 


Beii-beri, aetiology 
diagnosis 

^ on active seivice 
” pathology 

" prophylaxis 

” symptoms 

treatment 
vaiietios 
Beikefeld filter 
Bhistis, special m choleza 
Bilharziasis {etiology 
diagnosis 
impoitant snails 
incubation ptuiod 
I intei mediate hosts 

^ life history of worm 

I prophylaxis 

ti’eatment 
^ varieties of 

Buds, as destroyers ot laivm 
^ infected m Persia 
Biscuits, special m scurvy 
Bitumen, uses of 

Blanchard’s method of maiiuie disposal 
Blankets, disinfection of 

^ protection against gas attacks 

Bleaching powder 

„ as lai'^icido 
„ chemical action 

„ foi disinfection of excreta 

,, „ for hoe desti action 

^ ,, for soap icmoval 

„ loi stoiilization of mine 

,, „ solution 

„ „ for Eusol 

^ „ standard stiengths 

^ „ tables of amounts required 

„ uses for discarded 

Bhsters, foot 
Blood counts 
cultures 
^ films . 

Boihng* as method of watei purification 
Books, disinfection of 

„ in possession of legimental medical officer 

„ taken on sjervice 

Boots, defects m . 

„ disinfection of 

„ drying of . . . 

waterproofing 
Bottles, collection of 
Bromaceton© .... 

^IQ 


Section 


246 
261 
16 
249 
263 
260 
262 
245 
32 
278 
254 
269 
202 
268 
. 266, 267 
266 
261 
260 
266 
83 
238 
382 
44, 66 
83 
169 
311 
44, ef seq. 
336 
44 
278 
220 
160 
144 
6, 4fa, 47 
473 
60 
60 
103 
14 
443 


301, 346, 366, 444 
441, 412 
28 


1^9 


10 

10 

14 

169 

14 

14 

46 

304 
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INDEX 


c 

Section • 


Calonc value of fuel 

„ of various foodstuffs 
Camp, airival in . 

„ perimeter . 

„ plan of * . 

g, segregation, in cholera 
„ si^ 

^ SJ}£lCOS • 

„ water requirements in 
Camphor 

Camphor-phenol . 

Can-bum 

Canvas, fungus growth of 
Carbohc aoid 
Carcases, disposal of 
„ putrefaction of 

„ regulations regarding 

Canes of teeth 

Carriers, oerebro-spmal fever . 

„ t> » conclusion re 

„ » « treatment of 

„ cholera 

„ dysentery , . . . 

„ enterica 

„ Mediterranean fever . 

Casualty clearing stations, cholera apparatus 
V „ „ infectious contacts 

“ C *’ disinfecting fluid 
Cerebro-spinal fever, aetiology 

„ „ anti-meningococcic serum 

„ „ collection of c.-s. fluid 

„ „ conclusions regarding 

„ „ diagnosis 

dispatch of fluid in . 
memngococcio vaccine 
prophylaxis 
segregation period, etc 
symptoms 
treatment 

„ of carriers 
Cljaguls, patterns . ... 

Chappers, effect of i 
Charcoal, filter for soap removal 
„ how to make . 

Chemical exammation of water 
„ treatment of water . 

Chemist, consultant 
Chicken-pox 
Chloramine 
Ghloramine-T. 


112 

163 

13 

89, 93, 99, 106 
70 
279 
. 166, 341 
166 

• 24, 70 

211, 226, 227, 340, 391 
227, 337 
161 


227, 368, 435, 468 
110 
111 
110 

. 362, 363, 366 
262 
269 
268 
270, 280 
. 288, 292, 293, 297 

299, 303 
347 
273 
400 
. 103, 111 
263 
409 
460 


266 

460 

408 

267 
404 
264 
266 

268 
66 

168 

. . 160 
471 
26 

31, 34, et seq.t 39 
. 1,3,48 
. 383, 404 
268 
69 
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Chlorination of water, effect on cercarise . 

„ „ „ mosquito larvce 

Chloiinators, automatic 

” • • 

„ Nelsons .... 

„ Nesfield’s 

Chlorine, antiseptic value 

available, estimation of 
gas, as larvicide 
„ parasiticide 
„ water-sterilizer 
evolved from potassium chlorate 
„ „ manganese dioxide 

m gas attacks . 
orgamc compounds 
standard for water-sterilization 
Chloropicrm gas 
Cholera, anti-oholeia serum 

„ combmed inoculation with T.A.B. vaccme 
„ diagnosis 

„ ins&uctions for recording inoculation 

„ operation of mfusion 

„ „ » quantity for 

„ „ „ rate of injection m 

„ prophylaxis .... 

„ reports and returns 

„ segregation penod, etc 

„ symptoms 

„ transmission of 

„ treatment 

„ vaccme . 

Cinnamic aldehyde 
Cilsric acid 

Civil authorities, co-operation with 
Clothing, chemical dipping of 
„ destruction of hoe in 

„ disinfection of 

„ (hying-room for 

„ m gas-poisomng 

„ m oriental sore 

„ issues of new . 

„ on Ime of march 

„ socks 

Cohtis, predisposing causes 
„ statistical ciassiff cation 
Commanding officer, duties in water arrangements 
„ „ responsibihty for sanitation 

Committee, sanitary inspection 

„ special at Ports of Embarkation 
Conservancy . .... 

„ area 

„ on line of mairch 


INDEX. 


Section. 



267 


336 


61, 160 


62 


62 


63 


468 


46 


336 


236 


' 34, 43 

52, 65, 56 


64, 66 


304 


69, 60 


48 


304 


410 


418 


272 


436 


274 


276 

, 

276 

277-280. 418 


398, 403 


404 


271 


244, 270 


273 


411 


340 


42 


280, 402 


217 

, 

220 


169, 237 


134 

. 

306, 309 


362 


179, 183 


32 


14, 392 


160 


286 


69 


16 


2 


2 


11 


93 


12 
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Consultant chemist 

„ entomologist 

„ malariologist 

,, pathologist . 

„ ^speoiahsts 
Cont^ts, defimtion of . 

„ in cerebro-spmal fever 

„ m chicken-pox 

„ in cholera 

„ in German measles . 

„ in mumps 

„ not admitted to field medical uni1» 
Cookmg 

„ utensils . 

„ „ cleanbmg of . 

„ „ m cholera epidemic 

Cooks , ... 

,, m prophylaxis of entei loa 
Copper poisomng . 

V „ sulphate, larvioide 

' " „ test for 

Cork, powdered as larvicide . 

Corrugated iron sheets, uses for . . 86, 
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